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ABSTRACT 

The Middle Grades Mathematics Project (MGMP) has been 
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instructional changes. Changes in teachers* beliefs and behaviors 
included patterns of communication, teaching, planning for 
instruction and instructional thoughts and actions. Discussions 
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results and discussions; and (6) conclusions and implications. 
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is an effective strategy in promoting teacher change. (CW) 
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The Challenge: Good Mathematics-Taught Well 

INTRODUCTION 

The Middle Grades Mathematics Project (MGMP) has been an effort beginning in 1977 to produce 
exemplary mathematics curriculum units for grades 6, 7, and 8, evaluate the compatibility of those 
units in classrooms, and to study the nature of the effort needed to help teachers to teach the units 
effectively in their classrooms. Five units have been produced and published under the tides of 
Probability , Similarity , Spatial Visualization , Fa ctors and Multiples , and Mouse and Elephant . All 
of the units developed were written to be taught in a problem-solving mode using an activity 
approach, and often using concrete manipulative materials. Each activity is intended £o be taught 
using an instructional model based on three phases: Launching, Exploring, and Summarizing 
(LES). These phases require different roles for the teacher and the students during instruction. 
Consequently, teaching the MGMP materials places demands on the teacher relative to both the 
content and to the instructional model. The MGMP units show the staffs concern for providing 
for both the students* needs and the teachers' needs. The detailed instructional guide provides help 
v/ith both the content and, mo e importantly, with the translation of the content through a particular 
reaching model. 

The reader needs to be aware that the conception of mathematics which should be taught to 
students in grades 6 through 8 and the manner in which that mathematics is taught is of special 
concern to the staff of MGMP. 

Oar goal is to have students achieve a deep understanding of a collection of related important 
mathematical concepts which serve as major foci n their cognitive knowledge of mathematics. It is 
important that the students encounter these concepts in diverse and multiple embodiments, that they 
see applications of those ideas in various waj and that this deep understanding can only develop 
through time with repeated meaningful experiences with the ideas. 

A linear, mastery level, lesson-a-day approach dees not teach mathematics to students. They 
do not learn ihe nature of mathematics in that way. They do not learn how mathematics is created, 
why it is created, and how it can best be used. 
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The MGMP units with the instructional model embedded are an attempt to convey to the 
mathematics education community our conception of what we mean when we say. "Good 
Mathematics-Taught Weil". 

We think of mathematical knowledge as a connected network of nodes where each node is a 
collection of related concepts hovering around a particularly deep (or important) idea. The 
understanding of this knowledge is not sequential, nor predictable. Relationships are primary. The 
learner must be able to wander around through this rich network of ideas as though on a scavenger 
hunt, the way the practioners of mathematics do it 

This conception runs counter to most existing mathematics programs. Most programs fo^us 
on immediate mastery, drill and practice, and shallow understanding; avoid surprising applications; 
and settle for paper and pencil responses to predicable problems. There is no focus on big ideas; 
everything seems equally important. 

We disagree. The students should know that ideas are primary-not procedures. It is much 
more important to know what fractions are than to be able to rotely compute with ihcm lmca 
teachers also want to provide a meaningful experiences for their students in matheriatics, but they 
are saddled with text series and curriculum guides which makes eir task impossible. 

In the hands of an excellent well-motivated teacher, an MGMP teachers' guide alone may be 
adequate to allow a faithful translation of the instructional model into a teacher's repertoire. This is 
not the case with most teachers. So the central questions becomes: How much and what kind of 
asssistance do teachers need or think they need to successfully teach a MGMP unit and further, to 
transfer the instructional model imbedded :n the units to other appropriate parts of the regular 
curriculum? 

Specinc Knowledge Needed by Teachers 

There is a lot of support in the literature for the position that teachers need specific 
knowledge of at least three kinds to be successful at helping their students understand the 
underlying concepts and processes of a particular topic: knowledge of content, knowledge of 
students, and knowledge of activities, e.g. Anderson and Smith (1983); Meyers (1981); Weiss 
(1978); Damarin(1981). 
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Knowledge of Content 

Many students view mathematics as an endless string of isolated, unrelated, equally 
important facts. In order for teachers to help students see that knowledge of a topic in mathematics 
is organized around certain underlying concepts and relations, the teacher must have a sound 
understanding of the topic and its application in a variety of settings that show this underlying 
structure. The teacher must also accept as the primary goal of instruction the development of 
student understanding of these basic concepts and processes and their relationship of their topic to 
others ideas in the curriculum. 
Knowledge of Students 

Teach'^rs need to know how students typically respond to instruction in a certain topic. They 
need to be sensitive to the kinds of misunderstandings and naive strategies that students develop to 
handle mathematical ideas. For example, in dealing with the concept of similarity teachers need to 
knov/ that many students use inappropriate addition strategies to test similarity in situations where 
the dimensions of figures are not easily divisible. This knowledge allows a teacher to probe 
student responses in such a way that the students' strategies are brought to light and examined for 
their deficiencies. 
Knowledge of Activities 

Teachers need help in using appropriate teaching strategies and classroom activities to make 
desired learning take place. To create a problem-solving atmosphere in a classroom, a teacher must 
be flexible and responsive to smdent input and inquiry. If one goal is to develop 5tudents' abilities 
to reason independently, then students must be put in situations where they have the responsibility 
to explore, discuss relevant evidence, and seek solutions to problems about which generalizations 
are possible. The teachers' role in asking appropriate questions during this activity process is vital 
to its success. 

The detailed MGMP teacher guides were prepared to help provide these three kinds of 
information for the teacher. The mathematical content is explained in detail including background 
for the teachers on the goals for each activity and the unit as a whole. Students' typical wrong 
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responses are discussed in the Expected Responses columns of the guides. Suggestions are made 
to help handle student errors. Questions and extensions are provided for the teacher to ask to help 
establish a problem-solving orientation in the classroom. The sunimary phase of the model helps 
the teacher guide students to refine strategies and make inductive generalizations. 

From the literature on research on implementation we see that changing teacher behaviors in 
the classroom is difficult Attempts to implement new teaching strategies and models require 
extensive inserv' je work with teachers which may take the form of demonstration, practice, 
feedback, and some form of coaching for transfer. McLaughlin and Marsh (1978) noted findings 
of the Rand Change Agent study with respect to teacher training and support activities: 

The study found that well-conducted staff training and support activities, 
promoted implementation, promoted student gains, fostered teacher change, 
and enhanced the continuation of project methods and materials. 

Staff training activities were typically skill specific - instruction in how 
to carry out a new reading program or introduction to new mathematics 
materials. 

Staff-support activities are necessary to sustain the gains of how-to-do-it 
training. In particular, the study examined the contribution of classroom 
assistance by resource personnel, the use of outside consultants, project 
meetings, and teacher participation in project decisions. Taken together 
as a support strategy, these activities had a major positive effect on the 
percentage of project goals achieved and on student performance. (76-77) 

According to the Rand Study, professional development aimed at changing experienced teachers* 
practices may need a level of personal involvement with the teachers in addition to providing 
exemplary mathematics materials. 

FuUan and Pomiret (1977) provided a comprehensive review of research on curriculum and 
instruction implementation. They suggested that there are five dimensions of implementation in 
practice: changes in materials, structure, role/behavior, knowledge and understanding, and value 
internalization. The goals of implementation must include changing teachers' behaviors or roles in 
the classroom in such a way as to encourage the acquisition of student process goals. Teachers can 
implement new materials in the classroom at a surface level, so that the students learn the skills and 
"algorithms" of the content without developing deeper understanding of the concepts and processes 
inherent in the mathematics. 
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A teacher advisor works side by side with a teacher to form a partnership 
in which teacher and advisor work together and with the children in the 
ciassroom. Together they develop curriculum, alter physical space, create 
new classroom organization and explore ne^v kinds of teaching/learning 
relationships, (p. 2). 

Andreae (1972) emphasizes that the advisor's role is to provide as^^istance in terms of teache r's 
needs. Apelman (1981) says that "stimulating and extending teachers' thinking about their goals 
raises advising above merely technical aid." An advisor's ultimate task is to elicit in the teacher a 
problem-solving and reflec Jve attitude, that will enable him/her to overcome successfully future 
challenges. Incorporating the strengths of the advisory role with the more behavioral coaching role 
seems to be a very profitable direction in teacher inservice. 



THE RESEARCH OUESTONS 



Previous w k with implementation of the MGMP exemplary units had shown, as the literature 
predicts, that the materials alone did not produce the desired changes in teachers beliefs and practices 
in the classroom. This study examines the impact of classroom consultation (referred to as coaching) 
on producing the desired instructional changes. The major question is "How effective is coaching as 
a strategy in changing teachers' instructional emphasis from a computational to a conceptual 
orientation as reflected in the exemplary mathematical materials (MGMP units)?" 

The staff identified changes in teacher practices that need to occur in order to implement 
effectively the LES model. These changes in teachers' beliefs and behaviors include the following 

major areas: 

1) Patterns of Communication; 

The teachers need to ask more open-ended questions, require students to 
justify their answers, become aware of how the students are thinking 
about the mathematics, focus on questions that are more conceptually 
oriented, ?jid reduce questions that are solely used to keep students on 
task. 

2) Teaching 

The teachers need to use more non-examples, concrete manipulatives, 
and richer discussions in their direct instmction. They need to become 
aware of the conceptual breakdowns in their students' thinking and find 
ways to help students find ways to make sense of mathematical problems. 
They also need to help students make linkages between mathematical 
ideasand between mathematics and areas outside mathematics to which 
mathematics can be applied. Finally, the teachers need to create a fuller 
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class period with less down time and more tiriie spent on matliematical 
activities and problem solving. 

3) Planning for Instruction: 

The teachers need to use concrete well-crafted lessons that reflect the LES 
Instructional Model. Their emphasis needs to be more conceptually focused 
with more time given to the development of mathematical concepts and 
making linkages between mathematical ideas (e.g. the part-to- whole 
relationship in fractions, decimals and percents). In addition, the teachers 
need to incorporate student groups, pairs, and individual exercises in their 
planning. Problem solving and challenging activities should be embedded 
in their instruction. 

4) Instructional Thoughts and Actions. 

The teachers need to take more responsibility for their students' learning, be 
more reflective in their teaching, and take more responsibility for their 
mathematical curriculum. 

They also need to have a greater consciousness of the appropriate use of the 
LES model and not to see the MGMP units as add-ons to their curriculum. 
The teachers need to come to see the value of engaging the students in 
mathematical explorations as well as to push them toward generalizations. 
Most of all the teachers need to take the time to teach. 

With the MGMP units and an elaboration of the needed change in hand the central question becomes, 
"How much and what kind of assistance do teachers need or think they need to teach successfully an 
MGMP unit and farther, to transfer the instructional model imbedded in the units to other appropriate 
parts of the curriculum?*' 



TI4E THEORETICAL FRAME 



The model of teacher change that the staff theorized would be found is based on Lewin*s general 
model for the change process. As Blanchard (1981) explained, the Lewin model consisted of three 
phases: The fust phase, unfreezing , prepared or motivated people for change; the second, the 
changing phase, took place when people learned new patterns of behavior, the third phase, 
r efreezing . was the process by which the newly acquired behavior was adapted or integrated into the 
individuals repretoire. We imposed a series of changes on this model that v/e conjectured teachers 
would move through in varying degrees as they went through the three phases of change. 
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Thoughts Actions Beliefs Behaviors 

UNFREEZING CHANGING REFREEZING 

• Ci/ajectured that the first stage of teachers' change would be in the way they thought and 
talked about classroom instruction related to the project goals. This would be characterized by such 
things as using the project language without any real understanding and/or belief. This would be 
followed by a change in the teacher's actions in the classroom. These actions would be at a surface 
level. For example, teachers* might simply try increasing wait time, putting students physically in 
groups, or asking more questions. As the teacher began to move from thinking to believing that a 
conceptual focus has a payoff for students in learning mathematics, we expected to.see a change in 
the beh aviors that are more comprehensive than mere changes in acting. The teacher would then be 
able to provide a p urpose for group work which would be communicated to the students. A teacher 
would not simply ask more questions, but the quality of the questions and the response encouraged 
from students would be more conceptually focused. 

METHODOLO GY 

The research question fccused o.i the question of the differential effects of follow-up coaching on 
teachers who have had an intensive workshop training experience. The goal of the intervention was 
for teachers to experience a new instructional model and to internalize the model to the extent that they 
could transfer the model beyond the examples provided by the training. 

Th^ twelve teachers recruited for the first year of the project were divided into three groups. 
Four teachers comprise the uncoached group; four, the coached group and the coached lead group. 
The latter four teachers were to be worked with over two years. The goal was to help these four 
become effective lead teachers withir their own schools. During the second year each of these four 
lead teachers were to train and coach at least one other teacher in their building. 
Recruitment 

In the development and evaluation of the MGMP Units, 1980-1983, the closest school districts 
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to the University were used extensively. These districts included East Lansing, Okemos, Haslett, 
Holt, Waverly and two Lansing middle schools. In order to be sure that we were working with 
teachers who were naive relative to MGMP, we moved out another layer of school districts from the 
University. 

Contacts were made with the Superintendents of school districts in the target area. In Shiawasee 
County the Intermediate School District Mathematics Coordinator organized a meeting of teams c / 
administrators and seventh grade teachers from all the school districts in the country. At this meeting, 
Lappan presented an overview of the materials and the research project. Five school districts 
expressed their desire to be involved in the research project. One district, at some distance from 
MSU, was asked to wait for the next year's group when the project would attempt to recruit 
additional teachers in the district's area so that travel in that direction would be cost efficient. The 
four other districts were accepted into the project. 

Another five school districts were recruited through individual contacts. In the case of the 
recruited Lansing school, a formal proposal had to be submitted to the Lansing School District's 
evaluation office to obtain permission to contact particular school principals and teachers. In every 
case, after initial interest was expressed on the part of the school administrators, Lappan or Fitzgerald 
met with teachers and the principal in each school to explain the research in detail and to answer 
questions. Out of all this effort nine schools with 16 seventh grade teachers were recruited. In June, 
just before the summer workshop, we lost one school district 'vith three teachers because of a last 
minute policy change on the part of the administration. The administration decided that the middle 
school would teach algebra in eighth grade. The three teachers felt that they could not be undei 
pressure from two directions and withdrew from our project. We also lost one teacher who got 
pregnant. This left us with 12 teachers for the first year. This has turned out to be an ideal number 
because of the labor intensity of the coaching and the observational data collection. 
Development of Instruments 

Four instruments to measure change were developed by the staff during the first three and a half 
months of the project. The standard procedure used was for a subgroup of the staff to develop a draft 
of the instrument. In full staff meetings these were carefully considered. Suggestions for revision 
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were made and the subgroup produced a second draft. The full staff then as a group went over the 
instrument in detail before a third draft was produced. These drafts were tried out with teache'-s or 
students in classrooms as determined by the nature of the instrument. Revisions followed. This 
procedure was repeated until a satisfactory instrument was produced. Copies of all the instruments 
are included in Appendix A. 

Each of the four instruments was based on similar type instruments that had been developed and 
used in other research projects. The Confidence Scales designed to evaluate the effectiveness of the 
summer workshop were based on similar scales developed in an NSF funded Honors Teacher 
Workshop directed by William Fitzgerald at MSU in November-December 1984. 

The Student Inventory was designed to try to pick up student perceptions of the teacher's 
instructional model(s). It also asks questions trying to capture the student's view of the focus on the 
teacher-computational or conceptual. The way the teacher provides help to students who have 
questions is probed. 

The Teacher Inventory probes the teacher's thoughts about questioning, instnictional strategies, 
skills versus conceptual goals, use of manipulatives, grouping, etc. and collects data on teacher 
background. 

The Teacher Interview was designed to probe teacher's beliefs in more depth at various stages 
over the entire project. This project mac^. the ^arly decision that gathering the observational data by 
graduate students hired by the hour to take field notes and do a checklist was not sufficient for our 
goals. We wanted the observers to be experienced field researchers, knowledgeable abom 
mathematics, and teaching r^-^thematics, trained to view the complexities of the classroom through the 
lens of MGMP and its instructional model. The observers in our project are being asked to take field 
notes showing teacher performance relative to the observer system, but also, to write high inference 
summaries which can only be done by a trainei observer seeing the classroom over time. This is an 
expensive way to gather the data, since each observer was hired half time on the project. In order to 
stretch the budget to do things in this much more meaningful way, the director had to :,egotiate 
support and released time from her chairman and her dean. Both the cost of data collection and the 
labor intensity of coaching influenced the project's decisions for the last year of the project. Fewer 
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teachers were added and ihe first year cadre remained the subjects of major focus. 
Baseline Data 

In addition to three baseline observations in each participating teacher s class, the students in the 
classes were gwen 3 survey to determine their "picture" of the teacher s operating style and 
instructional model(s) in the mathematics classroom. These student surveys were given again in the 
fall of 1985 and weie repeated at the end of the year 1985-86 and 86-87 school years. 

The teachers were asked to respond to a teacher survey which asked about the teacher*s goals, 
instructional model, homework policies, etc. These surveys were repeated at the end of the first and 
second years. 
Classroom Observation 

Classroom observation was selected as one of the research methods used in tliis study for two 
reasons: to describe teachers* jlai>sroom instructional behavior in general; and more specifically, to 
provide information about how teachers implemented the LES Instructional Model in their classes. 
Observations supplied researchers with knowledge about classroom instruction or teacher action that 
was clearly different than that obtained from the classroom surveys or the teacher interviews. Student 
and teacher responses to survey questions represented their perceptions of the classroom and the 
teacher's instruction. Interviews, on the other hand, captured the t eacher's thoughts and beliefs about 
learning and instruction. Only classroom observation gave researchers a view of the instructional 
behavior of the teachers and the effects of project-related activities on teacher action in the classroom. 
The tilangulation of observational, survey, and interview methods was necessary in order to answer 
the questions driving the study. The following section describes the observational data and includes: 
(1) how the classes were observed; (2) who observed the classes; and (3) the observational reports 
written from the data which was collected. 
(1) Observing the Classrooms: 

Classroom observations focused on teacher behavior and the patterns of instructional activity. 
Since the research question^> were related to the teachers' implementation of the LES Ip"•^ucaonal 
Model, it was necessary that classroom observation focus on and reflect the various pi.^se*. r^the 
Model. The phases of the LES Instructional Model were descnbed in Janet Shroyer's (1984) paper. 
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"The LES Instructional Model: Launch-Explore-Summarize."^ This paper served as the theoretical 
foundation from which the LES Observational Procedure was developed. In brief, the following 

phases of the LES model are listed below: 



Phase Description 

LAUNCH This phase includes activities where 

students are introduced to new concepts 
and ideas, and are reviewed on necessary 
previously encountered ones. 



EXPLORE In this phase students work on the Major 

Challenge. It is the teacher's responsibility 
to monitor and facilitate the students* 
activities. 

SUMMARIZE This is when the students return to the whole 

class mode of instruction and the mathematical 
ideas of the major challenge are discussed 
and clarified. 



Project researchers wanted to know if teachers could use the LES Instructional Model in theh* classroom 
instruction and the degree to which the Model could be successfully transferred to their teaching of 
other math content. In other words, researchers wanted to know the level of quality of these phases. 
For example, a teacher could include a launch phase in his/her instruction to introduce a topic (such as 
area) by simple telling the students or demonstrating for them the formula, A = L x W. On the other 
hand, a teacher could launch or introduce the same topic through an interesting and challenging problem 
or story that would engage all the students in the learning activity and focus attention on underlying 
concepts. 

The baseline data included raw fieldnotes taken in the classes of the project teachers. These 



A paper presented at the Honors Teacher Workshop of Middle Grade Mathematics, 
November 27 to December 15, 1984. Du*ector: William M. Fitzgerald. Department 
of Mathematics, Michigan State University, East Lansing, Michigan 48824. 
(NSFNo. DPE^8317063) 
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fieldnotes were audio-recorded and then transcribed for analysis. The baseline observations were 
made in the late Spring, 1985. One math class of each project teacher was observed over 3 class 
periods: one period included the introduction of new content; a second period was one where regular 
instruction occurred: and the third period was a day where previously taught content was reviewed. 
The researchers believed these 3 different instructional activities reflected the framework of the LES 
Instructional Model and gave them a general overview of the teachers* instructional patterns. After 
the baseline observations were transcribed a brief baseline report was written for each teacher. 

In the faU of 1985, the teachers taught the Probability Unit and Activities 6, 7, and 8 were 
observed and analyzed. Observations of the teaching of the activities across all 12 of the teachers 
provided researchers with a basis for making comparisons and drawing generalizations across 
individual teachers as well as across the 3 separate groups of teachers. After the Probability Unit the 
teachers selected and designed their own transfer task which they would teach. Although the content 
for these tasks varied from teacher to teacher, the main objective for the observers at this time was to 
note, descri.be, and capture the teachers' attempts to implement the LES Instructional Model in the 
planning and teaching of the content. During the teaching of the transfer-task the observers took 
fieldnotes, audio-recorded their observations, and wrote inferential summaries of their observations. 
(2) The Observers: 

The project*s observers have had extensive experience and training in ethnographic research 
methods. They have worked on research projects as classroom observers and have coded and 
analyzed data related to their observations. The observers were also familiar with the techniques of 
audio-recording their fieldnotes. Their previous experiences with observing meant that littie time 
needed to be spent in training newcomers in the methods of classroom observation and the taking of 
fieldnotes. Prior to the gathering of the baseline data, the observers were trained by Nason in the 
procedures and concerns for this particular project. When the baseline observations vere completed 
the observers reviewed and difficulties they had encountered. At this meeting they discussed and 
developed a set of conventions which provided consistency in tiie gathering of the data across 
observations and observers. 

The observers attended parts of the 1985 MGMP Summer Teacher Workshop with the staff of 
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researchers and teachers in order to become familiar with the MGMP Units which would be taught 
dur.ng the coming year and to review the LES Instructional Model 

In early Fall, 1985, before observing the project teachers teaching the Probability Unit, the 
observers met to establish reliability for the observing of teacher behavior and instructional activity. 
The four observers took fieldnotes in an algebra class (non-project teacher) for two separate periods. 
They audio-recorded and then transcribed their observations. When this task was completed, they 
met and compared their results. Comparing the transcribed notes gave the observers further 
experiences in the rating of various instructional phases and helped to unify their thinking about the 
quality of the instructional phases and teacher behaviors. 
(3) The Observers Reports: 

During the period 1985-86 the observers wrote 2 documents on each of their assigned teachers. 
The first document was a baseline report which emphasized the teacher's classroom instruction prior 
to their project-related activities. This report included a description of the typical flow of class 
activity, the teacher's instructional patterns, the teacher's strengths and weaknesses as judged by the 
observer, and any other conjectures or opinions the observer deemed important The baseline report^ 
served as the first portraits of the teachers and their instruction before the project's interventions. 

The second observational document for each teacher was written at the completion of the first 
transfer-task. This document provided a summation of the classroom observations of the Probability 
Unit and the first transfer-task. The report included descriptions of the flow of classroom activity, 
and inferential summaries, \dews of the teacher's instructional changes or strengths and weaknesses 
during this period. As with the baseline document, this served as an interim, portrait of the teacher's 
classroom instruction and behavior. 

The observer's summaries and the transcribed observations were combined with the teacher 
interviews, classroom surveys, and coaching documents and analyzed by the research staff with 
respect to answering the project's research questions. 

The Summer Workshop 

The first Summer Workshop for all twelve teachers was held in a middle school near MSU. 
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Forty rising seventh and eighth grade students were recruited to participate in the Summer Workshop. 
These students came from the local area and from the schools of the participating teachers. Care was 
taken to ensure that no students involved in the summer program would be in the target classes in the 
fall 

The Workshop was of two weeks' duration. On Monday, the first day, the twelve teachers 
were given an overview of the mathematics in the two MGMP units to be used in the research project. 
The nine remai'^.ing days had the following general form: Fiom 8:30 AM to 9:30 AM, the students 
were divided into two groups to study the Similarity Unit. From 9:30-10:30, the students studied the 
Probability unit. Four staff members taught the four classes. The twelve teachers were rearranged 
each day in such a way that they got to see each unit being taught by two different staff members. 
After the students left, the staff and the twelve teachers met until 1 PM each day analyzing the 
lessons. Research readings were given to the teachers to help focus their observations on critical 
aspects of the instructional model being demonstrated in the classes. Pacing, questioning techniques, 
wait time, use of groups in instruction, problem solving, patterning, making generalizations, the role 
of manipulatives and teaching for deep understanding were some of the issues considered. 

On Thursday of week one, a staff member gave the first specific, detailed description of the 
instructional model. By this time the teachers had seen six lessons being taught by tl:e staff. On 
Friday the teachers were divided into groups of three, given an article from the Arithmetic Teache r on 
predicting the number of factors of a given number, and asked to try to write lesson using the 
instructional model centered on the mathematics ideas in the article. These were collected at the end 
of the session on Monday. The teachers were provided very specific feedback on their efforts. This 
exercise was a practice for the transfer tasks to be attempted after each unit during the school year. 

To determine the effectiveness of the two-week workshop in increasing teachers* knowledge 
and confidence in their ability to teach the units, a confidence scale was administered pre and post 
workshop to the twelve teachers. The Confidence Scale comprised questions from the Probability 
and Similarity Units. The teachers were asked to consider each of 20 questions and to rate first their 
confidence in their ability to solve the question, then their confidence in their ability to teach the 
mathematics of the question, and then finally were asked to actually solve the problems. Examination 
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of this data shows that the workshop was very effective at increasing teachers confidence in dealing 
with the mathematics of the two units. In addition, the analysis shows that within each of the three 
groups-coached, uncoached, and lead teachers-there is similar variation in background and in 
response to the workshop. One difference is that the four lead teachers were younger in their cheers 
than either of the other groups. There were, however, both elementary and secondary trained 
teachers in each of the three groups. 

The staff has become doubly convinced that the opponunity for teachers to observe others 
teaching chil^Tvn is invaluable. It seems to be a most effective way to help teachers sec thai children 
can think more deeply and creatively about mathematics than they had previously thought. One of 
our lead teachers revealed her thoughts on this subject in a coaching session when she said, *Tou 
know, you have to have teachers see this being taught. If they don't, they will look at the material, 
see the fractions and say *My kids*s can't do this!' I was even surprised at what the kids could do.* 
Materials Producrion 

During August, when the demand on the Mathematics Department's copy machine was low, 
student materials for Probability were copied for each teacher. Teachers were provided with materials 
for as many classes as they wishea. Most of them chose to try the materials in aU their mathematics 
classes. The equipment needed-dice, spinners, ping pong balls, etc.-were also provided. Materials 
and equipment were delivered in early September to all twelve teachers. 

Student materials and equipment for the Similarity Unit were also produced. These were 
finished during Christmas Holidays when the copy machine is available and delivered to schools in 
mid- January. This cycle of production was repeated the second year for the enlarged group of 
teachers. 
Coaches 

During the school years 1985-86, and 86-87 the staff of four coached eight teachers in sbc 
different school districts all within a radius of 40 miles of MSU. As the staff developed more specific 
plans for coaching, it became clear that in order to be able to make significant, useful suggestions and 
to follow through with the teacher on these, the coaches must be present vinually every day during 
the intensive phase: practice units and transfer tasks. Consequently, the staff visited their teachers 
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15-25 times during each cycle (unit plus transfer tas^) of the first year intervention, and somewhat 
fewer times during each cycle the second year. 

Data wf s collected by the trained observers during the teaching of Activities 6, 7, and 8 of the 
Probability and Activities 2, 3, and 4 of the Similarity. This usually meant five days of field data 
collection per unit The transfer tasks include another 3-5 days of data collection for each. 

Each of the coaching situations obviously involved different personalities and different school 
environments. Yet, in every situation the teachers and coaches established a good working 
relationship. Every situation must of necessity have its own agenda since the strengths and 
weaknesses of the teachers relative to the instructional model differ. However, the staff met each 
Monday afternoon to give an update on successes and problems in each coaching situation. Through 
this dialogue the staff was able to keep itself focused on the goal of the coaching-to help the teachers 
internalize the instrucdonal model and be able to use it effectively in their classrooms. 

In most situations the coaches were able to observe a teacher's class for a period and 
immediately afterwards have a coaching session during the teacher's planning period. In situations 
where this was impossible, the coaching sessions took place after school or over the telephone. 
Teachers were given written notes of the coach's observations to read and help focus the coaching 
sessions. 

The four uncoached teachers were located in two schools-three in one and one in an'^ther. 
These teachers were visited once in the fall by staff members. The staff member's visit was to listen 
to the teachers talk about teaching the first unit. The reason for these visits was to help these teachers 
feel a part of the project and to counter the Hawthorne effect on the coached teachers. Obviously, 
they were also observed by the field data collectors for the same activities as the coached teachers. 

As the project developed over the first year, it became clear that a great deal of useful 
information in answering our research questions would be lost if we did not follow some of the 
coached and uncoached teachers through another school year. Consequently, we decided to recruit 
only eight new teachers, for the year 1986-87. In addition we asked the first year teachers to 
conrinue for another year. The only teacher who withdrew did so for medical reasons. 

At the end of the project we have complete data on 17 of the 20 teachers. On 1 1 of the 20, we 
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collected data over a two year period. 



THE INTERVENTION 



The MGMP intervention was designed to provide an opportunity to study implementation of the 
instructional mode! imbedded in the exemplary units which were developed in an earlier curriculum 
development phase. The parts of the intervention were constructed to create opportunities for 
teachers to consider a broad spectrum of constraints to instructional change. The project was, in 
particular, informed by three pieces of work: (1) Lewin's model of change (Branchard, 1981) 



(2) Joyce and Showers (1981, 1983) theory that staff development must include demonstration, 
practice, feedback and coaching for transfer, and (3) Shulman's model of pedagogical reasoning and 
action (Shulman, 1987). An outline of each of these works is given below. 



unfreezing 



changing 



^ refreezing. 



The Change Process 
Lewin 



Levels of Impact of 
Teacher Development 
Joyce and Showers 



A Model of Pedagogical 
Reasoning and Action 
Shulman 



Unfreezing 



Awareness 



Comprehension 



The aim of unfreezing is to motivate 
and make the individual ready to change. 



The importance of an area is 
reaHzed and one begins to focus 
on it. 



Teachers are expected to understand 
what they teach, and when possible, 
to understand it in more than a 



It is a thawing out process through which 
the forces acting on individuals are rearranged 
so that they now see the need for change. 



single way. They understand how 
a given idea relates to other ideas 
within the same subject area and to 
ideas in otlier subjects as well. 



Comprehension of purposes is also 
central. 
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The Change Process 
Lewin 



Changing 

Once individuals have become motivated 
to change, they are ready to learn new 
patterns of behavior. This process is 
most likely to occur through two 
mechanisms: identification and 
iniemalization. 



Refreezing 

The process by which the newly 
acquired behavior comes to be 
integrated as patterned behavior 
into the individual's personality 
or ongoing significant relationships 
is referred to as refreezing. 



Teacher Development 
Joyce and Showers 



Concepts and Organized 
Knowledge 

Concepts provide intellectual 
control over relevant content. 

Essential to inductive teaching are 
knowledge of inductive processes, 

how learners at various levels of 
cognitive development respond lo 
inductive teaching, and knowledge 
about concept formation. 



Principles and Skills 

Principles and skills are tools 
for action. At this level one 
learns the skills of inductive 
teaching. 

At this level there is the potential 
for action-one is aware of the 
area, can think effectively about 
it, and possess the skills to act. 



Applications/Problem 
Solving 

This is the transfer of 
concepts, principles, 
skills to the classroom. 



A Model of Pedagogical 
Reasoning and Action 
Shuiman 

Transformation 

Ideas must be transformed to be 
taught The processes of transform 
mation are: Critical intrepretation 
Representation, Instructional 
selections, and Adaption. One 
moves from personal 
comprehension to preparing for the 
comprehension of others. 



Instruction 

Instruction is the observable 
performance of the variety of 
teaching acts. It includes: organi- 
zation and managing the classroom; 
presenting clear explanati(Mis and 
vivid descriptions; assigning and 
checking work; interacting 

effectively through questions, 
probes, answers, reactions, praise, 
and criticism. 

Evaluation 

Includes both the on-line checking 
for understanding and misunder- 
standings during the activities of 
interactive teaching, as well as the 
more formal testing and evaluation 
used to provide feedback and grades. 

It is also directed at one's own 
teaching. 

Reflection 

A looking back at the teaching and 
learning that has occurred and a 
reconstructing, re-enacting and/or 
recapturing of the events, the 
emotions and the accomplishments. 

It is the processes through which a 
professional learns from experience. 
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The O . 
Lewin 



Levels of Impact of 

Teacher Development 
Joyce and Showers 

One begins to use the teaching 
strategy that was learned, 
integrates it into one's style, 
and combines it with others 
in one's repertoire. 



A Model of Pedagogical 
Reasoning and An'm 
Shulman 

New Comprehension 

Through acts of teaching that are 
"reasoned" and "reasonable" the 
teacher achieves new comprehension, 
both of the purposes and of the 
subjects to be taught, and of the 
students and the processes of pedagogy 
themselves. 



The components of the intervention, designed by MGMP staff, and the expected outcomes are 
oudined be^ow. Remember that all teachers experienced all aspects of the intervention except coaching. 
Eight teachers were coached and two of these became peer coaches. 



Phase 

Two week Summer Workshop 



Component 

Overview of the 
two Exemplary Units 
(one day) 



Expected Outcome 

Improve content knowledge. 
Build confidence. 



Modeling the teaching 
of the units with classes 
of middle school students, 
(nine days) 



Critiquing and discussing 
the lessons observed. 



Seminar on the 
Instructional Model 
(one day) 



Building confidence in 
knowledge of content and 
instructional model. 



Confront expectations 
of what students can do. 

Learn to observe and to listen 
to students to monitor their 
cognitive develcpment. 

Consider the quality of 
communication: the effects of 
questions asked and student 
responses and the teacher's 
responses to student questions. 

Observe the quality of 
communication and intellectual 
engage of students during gi oup 
work. 

Shift the focus from content 
knowledge to pedagogical 
knowledge and the interaction 
of the two. 
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Component 



Expected Qiitcome 



Designing a 
Transfer Unit 



Qarify what each of the three 
phases of a lesson in a unit are 
designed to accomplish. 

Clarify the teachers role during 
each phase of a lesson. 

Consider what types of content 
and mathematical goals are 
appropriate when choosing to 
use this model. 

Confronting the model in a 
constructive rather than passive 
ro]e. 



Build deeper understanding of 
the model and the role of the 
teacher. - 



Focus on constructing good 
exploratory tasks to engage 
students in making conjectures 
about mathematical situations. 

Design good questions which 
will provoke deep thinking in 
the students. 

Readings Provide support for the kind of 

changes in mathematical goals 
and instructional strategies 
advocated by MGMP. 

Deepen and broaden teachers, 
thinking about mathematics and 
the teaching and learning of 
mathematics. 



Academic Year: 
two cycles each 
consisting of an MGMP 
Unit and a transfer Task. 



Teaching an MGMP 
Unit 



Provoke dissonance within 
teachers as they consider their 
beliefs and practices. 

Practice using the model in a 
situation where the planning for 
management, the mathematical 
goal setting, and the questioning 
sequences are provided by the 
unit. 

Experience success in using 
the model. 
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ComiX)nent 



Coaching 



Expected Outcome 

Build confidence in both the 
mathematical content and in 
teaching the content. 

Continue to confront and 
evaluate their own beliefs and 
practices. 

Build deeper understanding 
of the instructional model. 

Learn to reflect on each lesson 
in a constructive way. 

Learn to e valuate the quality of 
communication in the 
classroom. 

Learn to ask questions which 
promote thinldng and deep 
understanding. 

Learn to use questions and 
responses to assess student 
growth. 

Learn to give up some control 
to the students through using 
group explorations. 



Teaching a 
Transfer Unit 



Coaching 



Learn to guide without giving 
away "the answers." 

Focus on the conceptual 
development of the students. 

Provide opportunity to transfer 
what has been learned from 
teaching an MGMP unit to 
another part of the curriculum. 

Deepen understanding of the 
instructional model. 

Practice planning and teaching 
for conceptual development 
rather than for developing 
computational or procedural 
skills. 

Guidance in selecting 
appropriate content and goals 
for the transfer unit. 
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Component 



Whole Group 
Pull Back Sessions 



Expected Outcome 

Guidance in developing 
approprate uisks and questions 
to reach the goals. 

Guidance in management and 
other aspects of teaching the 
unit. 

Continued modeling of the role 
of the teacher during 
exploration. 

Help with content knowledge. 

Help with learning from 
reflection. 

Help in establishing good 
planning habits. 

Encourage and support the 
teacher v/hile he/she tries 
something new. 

Build a network of support and 
collegiality. 

Provide additional content ideas 
and knowledge. 



Help the teachers examine the 
present middle school 
mathematics curriculum. 

Encourage them to look for 
relationships, to isolate the big 
ideas, and to build their 
programs around chunks of 
related ideas that will enable 
students to use their 
mathematical knowledge more 
flexibly. 

Professional Activity Begin to think of oneself as a 

outside their own professional 
classrooms. 

Transform one's knowledge and 
experience in a way that wiU 
communicate an awareness and 
urgency for change in other 
teachers. 



ERIC 



Z8 



24 

Component 



Expected Outcome 

Make the teachers accountable 
for their beliefs and practices. 

Solidify knowledge. 

Build confidence. 

Expand network and 
collegiility. 

Experience coaching a peer. 



This sequence of activity was repeated each of the two years of the project. (See Table 1.) There 
were some changes in focus and intensity from one year to the next. The first summer observations were 
more global in nature and the fu*st yearns coaching was very intense. The second summer the 
observations were focused on the cognitive development of individual students and the practice in 
designing a transfer unit was intensifie/ During the second academic year the coaching was less intense 
and some teachers began peer coaching. 

Table 1- Intervention Outline 



1985-1986 
June 



First Semester 



Second Semester 



Two-week 
Summer 
Training 
Workshop 

June 



MGMP 
Probability 
Unit 



Transfer 
Task 
I 



MGMP Transfer Pull 
Similarity Task Back 
Unit II Session 



First Semester 



Second Semester 



Two-veek 
Summer 
Training 
Workshop 



MGMP 
Unit 



Transfer 
Task 
(Fractions) 

ni 



MGMP Transfer Pull 
Unit Task Back 

Session IV Session 
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RESULTS AND DISCUSSION 
Summer Workshop. The Confidence Scales 

To assess the change in confidence fostered by the Summer Workshop, participants were given a set of 
20 mathematics problems that represented the big ideas in the two MGMP units that were to be taught by 
the participants in their own classes. They were asked to rate each problem on a scale of 1 to 5 (high) 
according to their confidence that they could solve the problem. Then they were asked to rate each 
problem according tu their confidence that they could teach the mathematics in the problem. Finally they 
were asked to solve the problems. These scales were adrninistered pre- and post- for the summer 
workshop. 

Overall the data shows that the summer workshop was very successful The activities gave the 
teachers strong support for confidence and knowledge building over the two weeks of the summer 
workshop. Whether we look at the total group or at each of the three subgroups the picture is very 
similar. There was a significant change (at the .001 level) in the level of pe ;rmance and confidence in 
solving and teaching pre to post (see Table 2). As one would expect there are significant correlations 
between confidence in solving pre- and each of the three post measures. This indicates the importance of 
confidence in one's mathematical knowledge if one is to be confident in one*s teaching (see Table 3). 
Table 4 shows the total and three subgroups means on each aspect of the scale. Groups 1 and 2 were 
quite similar with group 3 slightly weaker. The Probability questions were perceived of by all groups as 
harder and no group reached 100% performance at the end. The similarity questions were easier and all 
groups reached 100% performance at the end. These same data are presented in graphical form in Figures 
1,2, and 3. 

The summer workshop is a confidence building experience for the teachers. Confidence in solving 
exceeds both confidence in teaching and prorated actual performance in all groups. The difference in the 
two units (probability and similarity) in confidence levels and actual performance over all groups was 
striking. All groups finished at the top of the scales on similarity questions. However, the results in the 
probability questions showed that the teachers needed continued help in building confidence and 
knowledge in teaching the probability unit. 
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Table 2 - 20 mathematical tasks - Participant mean scores and results of t-tests 
for pre-post workshop differences 



Level of 
perform ance(^) 



Confidence 
in solving^") 



Confidence 
in teaching(^) 



Mean values 
pre post 



16.67 

(83%) 

4.37 
3.87 



18.67 
(93%) 

4.85 
4.72 



(a) 20 problems on a scale of 0/1 for wrong/right. 

(b) on a scale of 1 to 5 (high). 



t 

value 



3.806 
7.633 
11.506 



P< 



0.001 
0.001 
0.001 



Table 3 - Pearson correlation coefficients among level of performance, confidence in solving 
and confidence in teaching on the twenty MGMP questions. 





Conf in. 

solving 

pre(l) 


Conf in 
teaching 
pre (2) 


Level of 
perfor. 
pre (3) 


Conf in 
solving 
post (4) 


Conf in 
teaching 
post (5) 


Level of 
perfor. 
post (6) 


(2) 


0.569 












(3) 


-0.253 


-0.399 










(4) 


** 0.786 


0.420 


-0.120 








(5) 


** 0.799 


*0.663 


-0.219 


**0.769 






(6) 


*0.697 


0.500 


-0.056 


*0.655 


0.411 




* Significant at 


= 0.05 










** Significant at 


= 0.01 
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Table 4 - Group mean scores 



AH 

S(a) T^^) p(c) 



Pre 4.37 3.87 16.67 
(83%) 

Post 4.85 4.72 18.67 
(93%) 

Pre 4.13 3.58 4.33 
(62%) 

Post 4.61 4.49 5.67 
(81%) 



Pre 4.49 4.04 12.08 
(93%) 

Post 4.99 4.85 13.0 

(100%) 



group 1 
ST? 



4.41 4.05 16.75 
(84%) 

4.95 4.84 19.0 
(95%) 

4.07 3.68 4.25 
(61%) 

4.86 4.68 6.00 
(86%) 



4.60 4.25 12.5 
(96%) 

5.00 4.92 13.0 

(100%) 



group 2 
S T 



4.51 3.86 16.25 
(81%) 

4.88 4.79 19.0 
(95%) 



4.29 3.64 4.00 
(57%) 

4.64 4.54 6.00 
(86%) 



4.63 4.02 11.5 
(88%) 

5.00 4.92 13.0 

(100%) 



group 3 
S T 



4.18 3.69 17.0 
(85%) 

4.74 4.55 18.0 
(90%) 



4.04 3.43 4.75 
(68%) 

4.32 4.25 5.00 
(71%) 



4.25 3.85 12.25 
(94%) 

4.96 4.71 13.0 

(100%) 



(a) S - Confidence in Solving on a Scale of 1 to 5. 

(b) T - Confidence in Teaching on a Scale of 1 to 5. 

(c) P - Level of Performance in percents. 
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Confidence Confidence Level o£ 

in solving in teaching performance (%) 




All grl gr2 gr3 All grl gr2 gr3 All grl gr2 gr3 



Figure 1. All 20 problems ^^.^ 

IHIIIill post 
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Confidence 
in solving 



Confidence 
in teaching 



Level of 
performance (%) 




All grl gr2 gr3 All grl gr2 gr3 All grl gr2 gr3 



Figure 2. Probability - 7 problems 



pre 
post 
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The Teacher Style Inventory and Studen t Survey of the Classroom 



In an effort to capture the changes in teacher's thoughts , actionj, fc>gligfe and behaviors surveys were 
administered to the project teachers and the studenls ir their classes. The surveys us^^ a Likert-scale 
requiring a response from 1 to 5. Students completed the Student Sur\'ey twice during the school year - 
once in the Fall and Spring. The teachers were given the Teaching Style Inventory at the start of the project, 
after the first year, and at the end of the second year. It was believed that the results of the Teaching Style 
Inventory across the two years would provide evidence of a teacher's changed perceptions about instruction 
and classroom practice. The results of the Student Survey would reflect a teachers' changed practices in the 
classroom from the student's perspective. 

The Teaching Style Inventory consists of 4 sections with a total of 45 items. The survey is included in 
the appendix. Two sections (29 items) were used in the following analysis and include items such as: 

11. In my math class I emphasize the basic computational skills ihree/fourihs 1 

of the time or more. 2 

^3 

In my matii class I emphasize concept development tiiree/fourths 4 

of tiie time or more. ^5 

In addition, other items dealing with the strategies used in classroom instruction asked teacher *o respond 
with very frequently , frequently , sometimes , seldom , and ngvgr. These items include: 

20. Posing open-^nded challenges. 

21. Encouraging analysis and generalization. 

The Student Survey of the Classroom consisted of a total of 26 items, 12 of which were selected as 
those most likely to capture the students perceptions of the changes of a teacher's actions. The survey is 
included in Appendix A. The students selected the following responses - never , s eldom , 1/2 the time , 
usually , and always . Examples of these items include: 

Half the 

3. Does your math teacher encourage the class to never seldom time usually always 
find different ways to solve the same problem? A B C P E 

Half the 

4. When your math teacher asks a question, do you have never seldom time usually always 
time to think about the answer before you must reply? A B C D _.E 

The Teacher and Student Surveys from the Spnng of 1985 (Pre-Project), the Spring of 1986 (Interim) 
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and Spring of 1987 (End) were analyzed. A method of analysis of these pre- and interim surveys was 
employed that captured the changes the teachers had made in their thinking and in their classroom practice. 
Th's analysis involved making a comparison between the ^'actual" response on a panicular item with the 
"ideal" response for that item. For example, if a teacher or the students responded to an item with a 2 and 
the "ideal" response for that item was 5, a 2 was recorded. This value of 2 signified that the " actual" 
responses was 3 levels awav from the "ideal". A sum of the distances of all the items from the "ideal" was 
calculated for each pre-, and interim, and post-survey for the tacher and for their classes (see tables 5, 6 and 
7). The lower the value the closer the responses were to the "ideal". The difference between the sums on 
the pre-, and interim and then the pre- and post- surveys represented the Index of Change - or the amount of 
change that occured. 



Table 5 - Pre- To Interim Results of lae MGMP 
Teacher Style Inventory and Student Survey of the Classroom 



TEACHING STYLE INVENTORY STUDENT CLAS SROOM SURVEY 



Tchr 


Spring 


Change 


Tchr 


Spring 


Change 


Code 


■85 


'86 




Code 


•85 


•86 


A-1 


53 


36 


-17 


A-1 


28.8 


27.4 


-1.4 


A-2 


61 


36 


-25 


A-2 


30.2 


27.6 


-2.6 


A-3 


62 


53 


-9 


A-3 


26.8 


25.5 


-1.3 


A-4 


53 


22 


-31 


A-4 


26.4 


26.4 


0.0 


B-1 


65 


51 


-14 


B-1 


27.7 


23.1 


-4.6 


B-2 


48 


32 


-16 


B-2 


27.0 


23.4 


-3.6 


B-3 


51 


43 


-8 


L'-3 


27.0 


21.4 


-5.6 


B-4 


54 


46 


-8 


B-4 


28.0 


24.3 


-3.7 


C-1 


67 


43 


-8 


C-1 


26.1 


22.1 


-4.0 


C-2 


55 


38 


-17 


C-2 


24.1 


22.5 


-1.6 


C-3 


80 


71 


-9 


C-3 


27.8 


26.8 


-1.0 


X 


59 


43 




X 


27.3 


24.6 




SD 


9.2 


10.2 




SD 


0.51 


2.13 





The results suggest that each of the project's teachers had made changes in thinking about instruction 
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and practice across this first year (Table 5). Interestingly, three of the four "lead" teachers ranked first, 
third and fourth in the Interim Teacher Survey results. Tnis would indicate that these teachers had changed 
more in their thinking than did their project counterparts. Of additional interest are the results from the 
Student Surveys that indicated the students in the project teachers classes noticed some changes in their 
clasroom but this change was not substantial. The group of teachers whose students reported the greatest 
change across the year were the group of "coached" teachers - rather than the "lead" teachers. Although the 
"lead" teachers showed more change in their perceptions, their students did not see this change reflected in 
the teacher's practice classroom. On the other hand, the "coached" teachers showed less change in their 
perceptions, but their students indicated more of a change in these classes. The identification of a teacher as 
a "lead" teacher added a dimension to the coaching relationship that changed the focus of the coaching from 
the implementation of particular content and materials to a broader look at instructional practices. The "lead" 
teachers seemed to hold in mind their role of "coach" the following year as they reflected with their coaches 
on their classroom practices; perhaps looking forward to their roles as coaches. 

The results of the first year indicate the teachers had changed their thoughts about instruction and had 
made some changes in their classroom practice. We speculated that the survey results from the second year 
would show more dramatic changes in the beliefs and behaviors of the "lead" and "coached" teachers and 
less change in those of the "uncoached" teachers. 

Discussion and Emergi ng Conclusion?; of the Teacher Stvle Inventory and Student Survey 

Over the fu-st year the picture of each teacher gathered from the survey data fit the picture emerging 
from the coaching reports, interview s and observations. The teachers were changing - all 11 were moving 
in the desired direction - but at very different rates and ways. (One uncoached leacher dropped out of the 
study in January of the first year for medical reasons.) In general, the coaching which took place during the 
first year provided the teachers with vocabulary for communicating ideas and a frame for thinking about and 
reflecting on their instruction. (Several teachers reported they had imagined conversations with their coach 
when faced with resolving an instructional p^-oblem.) However, none of the project teachers reached a state 
of changing their beliefs or behaviors in a consistent habituated ^^/ay by the end of the first year. The "lead" 
teachers made more gains in moving toward the "ideal" in their perception: about instruction. In addition, 
the students of the "coached" teachers reported greater movement towards the "ideal" in the classroom. 
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Two of the "uncoached'* teachers had changed a few surface characteristics but were in fact still in Lewin's 
U^fFREEZING phase. The third uncoached teacher, more conceptually focused at the start of the study, 
made some changes in her thinking and actions but still chose which classes received the MGMP units 
(enriched sixth grade) and which were given a more traditional, textbook focused treatment (pre-algebra). 
Although most of the *'ltad" and "coached" teachers had moved into Lewin's CHANGE phase by the 
end of the first year they remained inconsistent in their classroom practices. While one lessen would be 
very good, the one which followed might show a return to a previous instructional mode, for example, a 
retum to questioning such as "Teil me v^'hat you d2 to find the area of a rectangle (requiring a computational 
rather than a conceptual response)." If there was a surprise in the data from this first year it was in the 
kflgth of time we found teachers needed support in order to make substantial changes in their instruction. 
Lasting changes must become habituated and one year was simply not enough time.for this internalization to 
be completed. 

The Teaching Style Inventory for the second year confirmed our earlier hunches. The lead teachers as 
a group ended much closer to the ideal than the other two groups, with the coached group second and the 
uncoached group last. It is also interesting that the lead group continued to make change over the second 
year while among the other groups only one teacher in each made substantial change in year two on the 
Teacher Inventory (Table 6). The picture from the Student Inventory (Table 7) is consistent with the result 
from the Teaching Style Inventory. The students of each of the four lead teachers perceived substantial 
change toward the ideal over the second year. In the coached and uncoached group the same teacher who 
continued to show change on the Teaching Style Inventor- was perceived by their students as changing 
toward the ideal. The other students of the other five teachers rated the teachers in a way that actually 
moved slightly away from the ideal. 

The second year proved to be a year of substantial and significant change. The "lead" and "coached" 
teachers demonstrated some real breakthroughs in their understanding of what it means for children to learn. 
One of the teachers said near the end of this second year, "I find that I am having trouble remembering what 
I was like as a teacher before MGMP. It seems like I have always believed that you should teach this way." 
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Table 6 - 


Teacning Style Inventory 








Teacher 
Code 


SP'85 


SP 86 


SP 87 


Change 






A-1 


53 


36 


30 


-23 






A-2 


61 


36 


29 


-32 






A-3 


62 


53 


44 


-18 






A-4 


53 


2i 


16 


-37 






B-1 


65 


51 


40 


-25 






B-2 


48 


32 


37 


-11 






B-3 


51 


43 


42 


-9 






B-4 


54 


44 


42 


-12 






C-1 


67 


53 


49 


-18 






C-2 


55 


38 


37 


-18 






C-3 


80 


71 


51 


-29 






X 


59 


43.5 


37.9 








SD 


(9.2) 


(13.3) 


(10.0) 








Sp '85 TO Sp '86 Differences Significant at 


P< .001 








Sp '86 TO Sp '87 Differences Significant at 


P< .02 








Sp '85 TO Sp '87 Differences Significant at 


P< .001 
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Table 7 - Student Survey of the Classroom 

Teacher 

Code SF'85 SP"86 SP'87 Change 

A-1 28.78 27.37 25.79 -2.99 

A-2 30.23 27.63 24.90 -5.33 

A-3 26.82 25.54 23.33 -3.49 

A-4 26.40 26.42 18.48 -7.92 

B-1 27.68 23.07 20.22 -7.46 

B-2 27.02 23.42 24.11 -2.91 

B-3 26.98 21.44 23.80 -3.18 

B-4 27.98 24.30 25.28 -2.70 



C-1 
C-2 
C-3 



26.11 
24.07 
27.83 



22.14 
22.48 
26.75 



22.89 
25.93 
20.48 



-3.22 
+1.86 
-7.35 



23.20 
(2.48) 

Sp '85 TO Sp '86 Differences Significant at P < .10 
Sp '86 TO Sp 87 Differences are not Significant 

Sp '85 TO Sp '87 Differences Significant at P < .10 



X 27.26 24.60 

SD (1.92) (2.19) 
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This was said by a teacher who, at the beginning of the first year, could be characterized by her response to 
a student's question of, "Oh, you don't understand hew to add decimals? Well, you first line up the 
decimal points and then ... 
Outreach Teachers 

Of the teachers who entered the project the second year, complete data was collecte ' on 6 of the 
teachers. This data cannot be strictly interpreted as peer coached or uncoached because each outreach 
teacher was in a building with an experienced teacher and all sorts of interactions took place. In addition, 
tliese teachers were entering a more established network of experienced teachers and more group interaction 
over the year (Tables 8 and 9). The most we can say is that four of the sbc made substantial change toward 
the ideal over the year. The change was consistent with that observed among the non-lead teachers over the 
first year of the whole project. This is a very promising result as it suggests that interaction with 
experienced teachers can be a powerful intervention. This may be a way to extend the ultimate pay off for 
the labor intensity of coaching an initial gioup of teachers. 



Table 8 - Outreach Teachers 
Teaching Style Inventory 

Teacher 



Code 


SP '86 


SP'87 


Chang( 


D-1 


56 


55 


-1 


D-2 


45 


42 


-3 


D-3 


46 


36 


-10 


D-4 


67 


45 


-22 


D-5 


52 


42 


-10 


D-6 


70 


58 


-12 


Mean 


56.0 


46.3 




S.D. 


(10.53) 


(8.67) 
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Table 9 - Outreach Teachers 
Student Survey of the Classroom 



Teacher 



uoQe 


CD 'O/J 

or 00 


SP 87 


Change 


D-l 


28.35 


27.26 


-1.09 


D-2 


26.75 


27.61 


+ 0.86 


D-3 


27.15 


23.38 


-3.77 


D-4 


24.72 


18.00 


-6.72 


D-5 


22.09 


19.32 


-2.77 


D-6 


27.39 


21.98 


-5.41 


Mean 


26.08 


22.93 




S.D. 


(2.29) 


(3.94) 





Interviews 

The original group of teachers were interviewed after the first cycle of MGMP Unit and transfer task. 
For most of the teachers these first interviews were in January or early February. At the end of the year 
these interviews were repeated with the content focus questions changed from Probability to Similarity. In 
the second year all 20 teachers were interviewed at the end of the year with content questions covering both 
units. Hence, fo: the two year teachers we have three interviews; for the outreach teachers we have one 
interview. 

The interview questions (see Appendix A) ranged from general questions on seventh (or sixth or 
eighth) grade curriculum, students, and teaching strategies to more specific questions on MGMP 
philosophy, the instructional model, the units, the transfer tasks, and feelings about the project. The 
interviews served as another data source to triangulate with observations, and paper and pencil invenwries. 

The interviews tamed out to be extremely useful both as a research data source and as an aide to che 
coaches. Information from the interviews helped shape the second summer workshop. The teachers were 
very introspective about their rwn progress. They often identified areas in which they needed improvement 
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that were consistent with the coaches insights from being in the classes. Often the teachers realized that they 
were "telling" students everything and leaving little for the students to clarify or discover for themselves. 
They were also sensitive to pacing problems and to their problems with what was needed of them during 
exploration. On the other hand, the early interviews confirmed the evidence from teachers and student 
inventories and observations that the teachers were able to talk about ideas fitting MGMP philosophy before 
they were able to consistently act on these ideas in their classrooms. Thoughts changed before actions. 
Finally, for some of the teachers (primarily the coached and lead teachers), their thoughts became beliefs 
and their actions became habituated behaviors. 
The Summer Workshops and Networking 

The overall reaction of the teachers to the summer workships was extremely positive. For most of the 
teachers this was a rare opportunity to interact with their peers. Even though networking was not a 
significant initial component of the stuay, the teachers* expressed needs and desires led us to build on the 
summer experience with pull back sessions and social occasions to cement the networking. 

The cornerstone of the summer workshop was the modeling component. Each summer, middle 
school students were recruited to form heterogeneous classes of approximately 30 students. The workshop 
was held in a local middle school. The students attended two hours each morning from 8:30-10:30. This 
allowed ' ^o 55 minute class periods with a ten minute break. The staff taught the probability and the 
similarity units with the teac.*^^rs observing. After the students left, the staff and teachers critiqued the 
lessons and discussed any spin off concerns that were raised. These sessions lasted one to two hours 
depending on the lessons and the sorts of questions raised by the teachers or staff 

Many things happened as a result of this opportunity to observe another person teaching and to discuss 
the lessons with peers and staff. The staff grew enormously in credibility with the teachers. Our being 
willing to put ourselves on the line and being very open to criticism and suggestions broke down the ivory 
tower notions that teachers often have about university faculty. In fact, at the end of the vv^orkshops the 
teachers expressed amazement at how hard they had come down on us during the critiques. It was a 
confidence builder for them that while they saw that we were good teachers who could offer them a lot, we 
were not "Superteacher". Students still got off task and we had to cope. This made them feel that they had 
the confidence to try teaching the units. They knew that we did not expect things to work perfectly all the 
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time. In addition, they experienced discussing a lesson and observing ideas and suggestions played out in 
class the next day. This was good preparation for being coached. 

Modeling tiie units made opportunities for the staff to probe the subdeties of the mathematics content. 
Even though we had conducted a one day overview of the content and activities, this was by no means 
suTicient to help teacher understand the content in enough depth to teach it. Probability was completely 
new to nearly all of them. Their books had sections on probability which took a formula approach. Many 
of the teachers admitted finding reasons to skip the section or admitted teaching it mechanically with little 
understanding themselves. This was also true of parts of the Similarity unit even though overall this was 
more familiar content. In spite of observing the units being taught, depth of conteiit iaiowledge remained a 
problem which was sorted out during coaching (for the coached teachers!) 

Our ultimate goal was not just to implement MGMP Units in Uic classrooms of the teachers, but also to 
have the teachers come to understand the instructional model in sufficient depth that they are able to use the 
model and the ways of thinking about in.struction that support the model in new circumstances. The first 
summer workshop brought the teacher to the stage of awareness relative to the model. We had an intensive 
seminar on the instructional model at the end of the first week of observation. This was followed by two 
small group sessions devoted to attempting to construct an MGMP type lesson. During the observations the 
teachers given specific directions about how to focus their attention. The first summer the teachers were 
asker' ^o observe different aspects of the instructional model - first launching, then exploring, and finally 
summarizing. In spite of this concentrated attention, the teachers did not move beyond awareness the first 
summer. The first transfer tasks attempted in the fall were pale imitations of MGMP. The teachers did not 
understand Lhe role of questi ^ns and the nature of a mathematical task designed to help students engage in 
purposeful exploration. Many of the transfer units consisted of activities strung together to foster activity 
with little underlying mathematical purpose. The uncoached teachers for the most part stayed at this stage 
throughout the first year. The coached and lead teachers realized that their transfer tasks had not captured 
the MGMP model, but unlike uncoached teachers, they had help available to think through what had 
happened with the first transfer task. This help provided a basis for a much better effort on the second 
transfer task. 

As we ended the first year and entered the second summer workshop, we characterized the lead and 
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coached teachers as having moved through the unfreezing (awareness) stage and entering the change stage. 
The three uncoached teachers were in the awareness stage with their focus being on teaching the MGMP 
Units well, but with little insight or desire beyond that. In preparation for the summer, and the addition into 
the group of the outreach teachers, we had a 1 1/2 day pull back session in May. At tliis session we 
planned an intervention designed to help teachers confront their limited view of the curriculum. At this 
point the teachers all saw MGMP units as add-onc> to an already jam packed curriculum. 

We began by photocopying pages on fractions from the 5th, 6th, 7th, and 8th grade texts in a populr^r 
textbook series. We removed all grade level identifying marks and gave a set to each of the teachers. 
Working in pairs they were to figure out what order by grades the pages represented. This was a surprising 
difficult task. Imagine the teachers amazement when they found that the pages they thought were the 
simplest conceptually were from th- 8th grade. This provided an excellent lead in to the main activity. We 
worked with the group to generate a list of topics, concepts, skills or ideas that comprise the seventh grade 
curriculum. They, of course, generated a list several pages long. Then we classified the list into ideas that 
had been taught in earlier grades and ideas that were new to grade seven. There was an aknost stunned 
silence when the group completed the list and had identified at most a half dozen new ideas for grade seven. 
We then made a second pass through the list to identify relationships among the ideas on the list. What 
clusters or chunks of related ideas could we partition the set into? Looking for relationships and 
connections was a new experience for the teachers. This caused a reevaluation of the MGMP units and a 
growing appreciation for the structure of the underlying ideas and the mathematical tasks designed to foster 
students understanding of these ideas. The teac'iers were now eager to enter the second summer workshop. 
Many of them indicated that they had questions that they wanted to get soned out by observing us teach 
again. 

Another deep seated problem that the summer experience was designed to challenge was low teacher 
expectations of students. There are two aspects of this low expectation. The first is the normal response to 
new content - "Students can*t do this because they can*t do ... This often means "Students can't do this 
because it is hard for me!" The second aspect of low expectation which we observed was that teachers label 
or give up on students very quickly. In order to create a situation where we could challenge these beliefs, 
we made a different kind of observing assignment the second summer. We asked each teacher to pick a 
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student to observe. We wanted the teacher to be able to describe what life was like for his/her student in 
each class. What did the student understand/not understand? What was hard/easy? Was the student on/off 
task? Did the student find the tasks interesting/boring? We asked them to try to get to know what was in 
their student's head. How did their student perceive mathematics? For teachers who are used to dealing 
with 5 or 6 classes of 24-35 students per day, obsen^ing one student closely was a luxury. We did, 
however, have a hard time getting teachers to focus on cognition and not behavior. Over and over again a 
teacher would declare in the discussions after class that his/her student was hopeless-would never 
understand-only to have student do something very clever or insightful in the next class or so. This caused 
considerable rethinking about students and their capabilities. 

Another change from the first summer was that we had the teachers all observe the same classes. The 
first summer we split the teachers into rotating groups so that they could see four sjaff members teach. The 
second summer they saw only two staff members. However, the discussion were smoother because all of 
the teachers observed the same phenomena. The advantages of this outweighed the greater variety of 
experiences. However, the observation assignments each had advantages and were appropriate for the 
teachers at their stage of development - focusing on the instructional model and content the first summer 
and then focusing on student learning the second. 

The second summer we asked the group to decide on a topic that they wanted to use r.s a transfer task. 
We divided the group into smaller groups of 3 or 4 teachers. Each group had teachers from the first year of 
the project and teachers who joined the second summer. The teachers as a group chose functions as the 
topic. Each day we had a working session on teaching fractions. At first the group intendea to design a 
two week unit to teach meaning of fractions, equivalence and all four operations! After a few days they 
decided that they needed at least two weeks to teach meaning and equivalence alone. This was a big 
breakthrough for many of the teachers. They were, for the first time, examining fractions and appreciating 
the difficulties students have. One outreach teacher had been an engineer before becoming a middle school 
teacher. He came in one morning early in the second week and declared that he wasn't sleeping at night 
because of fractions. He said that he had begun to realize that he didn't know anything except routines for 
doing things. 

At the end of the workshop each teacher got a copy of each group's work. Each person then 
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constructed their own transfer task from the 'Dtal group effort. One interesting off shoot of this activity is 
that three of the four lead teachers have continued to meet on a regular basis for over a year working on a 
polished unit for teaching fractions. They have given several workshops on teaching fractions that have 
been very well received by elementary middle school and high school teachers. 

During the second year we had a pull back session during each semester and at the end of the project. 
As we said earlier, these were not a part of our original plans for the intervention. However, the teachers 
wanted to get together to interact with each other. Two of the uncoached teachers from the first year really 
pushed for these. Iney had felt very much "behind" the coached teachers in their thinking the second 
summer. These pull back sessions also helped the outreach teachers. Having outreach teachers and 
experienced teachers together was very successful. The experienced teachers just swooped the new ones up 
and made them a part of MGMP in a hurry. The experienced teachers have come with credibility. The new 
teachers went to the experienced teachers to get their questions answered. 

In the pull back sessions wc took the opportunity to continue to model good MGMP type lessons with 
new content. Each time a staff member or teacher taught a lesson to the whole group and we had a 
mini-critique of the lesson. In addition, we asked the teachers to talk about their transfer tasks and teaching 
the units. This lead to more general discussions of content, teaching and student learning. 

Throughout the summers workshops and at the pull back sessions we distributed copies of papers and 
articles for the teachers to read that related in scpie way to the problem^ we discussed. Mark DriscolFs 
"Research Within Reach" and David Johnson's "Making Every Minute Count'' were among the things given 
to each teacher. Other papers focused on group learning, questioning, and curriculum and teaching issues. 
We did not discuss every reading in detail, but some of the teachers found the readings very helpful. 

To recapitulate, the compo* ^nts of the Summer Workshops and the goals for each component are 
given in outUne form. 



Component 

Modeling and Discussions 
Staff teaching students. 
Teachers observing. 



goal? 



Building confidence in content 
knowledge. 

Raising pedagogical and management 
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Curriculum Work on 
Transfer Tasks 



Heading s 



Networking 



questions related to the underlying MGMP 
instructional Model 

Guiding teachers in learning to observe 
classroom and students in particular ways. 

Expanding teacher expectation of students. 

Establishing staff credibility. 

Unpacking the MGMP instructional model. 

Raising curriculum questions concerning 
importance of ideas and relationships. 

Focusing on transfer of model to new 
situations. 

Promoting professionalism 

Supporting MGMP philosophy as 
having a research base. 

Raising teachers' ability to critique ideas. 

Building a continuing support group for 
change. 

Breaking down the barriers of 
isolation felt by many teachers. 

Promoting professionalism. 



The Coaching Compcnent 

The major question the MGMP staff set out to explore was '*How much and what kind of help do 
teachers need to implement effectively an MGMP unit in their classrooms and further, to transfer use of the 
instructional model to other aspects of their curriculum?" A major component of the types of help 
investigated was classroom consultation or coaching. Over the two years of the project 8 teachers were 
coached by 4 staff members. These 8 teachers were subgrouped into two groups: 4 who were the only 
MGMP teacher in their building and who made a commitment to peer coach another teacher in their 
building, and 4 consisting of two pairs per school who were coached with no further commitment to coach 
another teacher. These two groups are referred to as the lead teacher group and the coached group. We will 
first discuss global aspects of coaching and its effects and then make some comments about the additional 
effect of "expectation" on the lead teacher group. 
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The diagram in Figure 4 shows how the staff conceptualized coaching. A simplified scheme of the act 
of teaching shows the circle of planning, instructing, student learning, and reflecting leading to more 
planning, etc. The staff recognized the importance of impacting teacher beliefs and knowledge about 
content, strategies for teaching, and how students learn. Implicitly or explicitly these teacher beliefs drive 
the types of decisions teachers make in choosing the curriculum, setting goals for student learning, and 
carrying out L- >tructing in the classroom. Even the types of evaluation used are influenced by teacher 
beliefs. If coaching is to be effective, it must interact with both the circle of teaching and with teacher 
beliefs. This is indicated by the coaching arrows which intersect the teaching phases, but aim at impacting 
both teacher beliefs and practice. 
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As we set out to develop ways of establishing coaching relationships, we did so with the recognition 
that each pair needed to become two professionals working together to improve the mathematics education 
of children. The teachers involved were professionals. They were by most existing criterion successful 
teachers. We had to establish a working relationship that showed our respect for them and our willingness 
to let them decide in what ways we could be most helpful. Each coach-teacher pair went through different 
negotiations to establish a working relationship. The personality of each had to be accommodated. In other 
words, there is not algorithm for establishing an effective coaching relationsliip. It is a sensitive negotiation 
between two professionals, each with different expertise, who are committed to working together. 
Observing the same phenomena (classroom instruction) and discussing their different perception of the 
classroom and student learning can lead to improved perception on both parts. 

The general goals of the staff were to help teachers improve four aspects of classroom practice and 
instruction: 

* Communication patterns 

* Teaching 

* Planning for Instruction 

* Instructional Thoughts and Actions 

These were judged to be critical to implementation of the MGMP instructional model. 

As we worked to establish comfortable coaching relationships with our teachers, we found ourselves 
called upon to play many different roles. One of the first roles we played was that of content expert . The 
teachers were teaching MGMP units which contained new content for them. They quickly became quite 
comfortable in asking us for specific help in understanding the subtle points of the mathematics they were 
teaching. We got a glimpse of the awful isolation teachers feel when they have no support network with 
which to talk over problems. Here is an excerpt from a coaching record that makes this point. (1 1/14/85) 

"I had a lot of questions on the review sheet for probability. The questions on 
three dice odds and evens, on four T-F questions and on 6 child families gave 
her great trouble. Multiplying probabilities was the source of the confusion. 
She said, *When I finish my minor will I know more about this?' (She had 
decided to pursue a secondary math minor after the project started.) 
I went over my comments on the lesson with her. Then she said, 'I am really 
pleased with this unit and what my students have gotten out of it. It has made 
such a difference to have you here with me. I knew when I taught the Factors 
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and Multiples Unit that the ideas were good for the students, but I got so 
frustrated when I didn't understand or things didn't go well This time I 
knew I could call you if I didn't understand the math. It makes such a 
difference. You were warm and supportive and it gave me confidence 
that I could do it. I really appreciate your help and^I am so pleased with 
how it went.' " 

This quote leads us to another role we played during coaching--that of pr oviding the emotional support 
our teachers needed to try something differtnt, to change their instructional practices. Change is scary. 
Students are resistant to change. Coaching can provide the shared responsibility and support needed to 
persevere until the change in practice becomes comfortable and effective. 

As stated earlier in this report we used Shulman's Model of Pedagogical Reasoning and Action (1987) 
as a theoretical frame to guide our efforts to help teachers. The reflection stage was a primary focus for our 
coaching. We found ourselves playing the role of a teacher reflecting on student learning and instruction in 
order to better plan upcoming lessons. Many of the coached teachers reported that even after the coaching 
intervention was terminated, they continued to use "pretend" conversations with their coach to help reflect 
on what happened in their classes. Modeling the questions one can ask oneself to help make better use of 
the data from the class was a powerful help to improving the coached teachers ability to reflect on toc^ay's 
lesson in planning tomorrows, etc. Planning for tomorrow changed from "turn the page to see what is 
coming up" to "what do the students understand from today? What naive conceptions do they have? What 
questions worked well today? How can I structure the mathematical tasks for tomorrow to help students 
see ...? How can I relate today's lesson to tomorrow's? How does tomorrow's relate to other things 
we've studied? 

We found ourselves called upon to play the role of providing instructional feedback to the teacher. We 
became a pair of eyes that could focus on students 1 mathematical insights and problems that are not always 
obvious from the front of the zoom. This role allowed us to focus on learners and learning. We found that 
sharing vignettes of student interaction was a very effective way to help our teachers rethink i.ie 
expectations they set for students. Here is an excerpt from a coaching report that shows such an interaction. 

"We talked about the earlier class where things had been chaotic. T said she 
hadn't done a good launch and had had to bring students back together twice 
to clear things up. Her afternoon directions were excellent. 

She is torn over the time homework takes, but feels that it is important for 
students to get their confusions sorted out. She wants reassurance that the 
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homework assignments aren't too hard. We talked about the differences 
between MGMP assignments and book assignments. Each MGMP question 
is different and requires thought Book problems come in huge churJcs of 
sameness. She said that last year when she did no story problems, her 
students had a lot of difficulty with the Factors and Multiples homework. 
She feels that this year her students can handle more complicated problems. 

We discussed her modeling of correct language and symbolism. I pointed out 
an example where T pressed a student tc -ethink her answer of 1 1 as a probability 
statement. The student finally realized what she was saying incorrectly and gave 
i 1/36 which was what was needed. T has been very careful about this. 

I suggested that she let the students know that she expected them to fiy every 
problem and that she knew they were very capable of figuring out what was 
being asked. She felt much more like sticking with her high expectations when 
I reminded her that Ervin had recognized and pointed out the pattern of zeros 
in the chart for last night's homework that made producing the table very simple. 

Toss two dice: subtract the smaller number from the larger. 

Dice 1 2 3 4 5 6 

1 0 1 2 3 4 5 

2 10 12 3 4 

3 2 10 12 3 

4 3 2 1 0 1 2 

5 4 3 2 1 0 1 

6 5 4 3 2 1 0 

Ervin is a learning disabled student She just needed to be reassured 
that seventh graders £M be required to think." 

Another role we played was tha^ of modeling professionalism . The teachers saw the value of an open 
questioning attitude about teaching. They experienced the value of two professionals critiquing a lesson 
together. They became braver and more insistent on feedback. There were many instances of teachers 
talking and collaborating on aspects of teaching mathematics. They reported as being different from before , 
the project coaching. Six of *he eight coached teachers became very involved in professional activities 
outside their own schools. We helped the coached teachers interact with their own schools (administrators 
and other teachers) and with the larger mathematics education community. Two of the coached teachers 
were nominated in the second year of the project for Presidential Awards from the State Of Michigan. 
These nominations came from and were supported by their colleagues and administrators. 

The parts of an MGMP lesson require that the teacher assume different roles in the classroom. Most 
of our teachers were used to only one role - that of given information. In order to help teachers understand 
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what their role was during student exploration, we often made opportunities to model questioning, 
redirecting, extending, and challenging students as they worked in groups on an exploration. This role of 
demonstration teacher was very effective at helping our teachers change their beliefs about what students 
can think about in mathematics. Our reports on student conjectures gave the teachers help in asking good 
summary questions. During the project they changed their summaries from one in which they told the 
students what they should have lound to summaries where the role of the teacher was to ask Questions, to 
challenge answers, and help students formulate the mathematical conclusions. Another aspect of helping 
teachers see the value of exploration and summary, was the role of the coach in creating good examples of 
questions that can reveal student thinking and reasoning. vVe played the role of experts on figuring out 
connections and relationships among and between mathematical ideas and situations. Over the two years 
thr coached teachers became much more aware of the value of helping students see connections. 

The following excerpt fi-om coaching and observation notes show the coach aTecting both the explore 
and the summary phases of the LES. 

One of the exemplary units of instruction was on Similarity. In the explore part 
of Activity 3, the students were given a page containing rectangles. They were 
to use a transparent grid to determine the lengths of the sides and to determine 
the area and then decide which rectangles were similar using ratios of corresponding 
sides. The areas were collected so that the growth of the areas in similar rectangles 
could be discussed in the summary. The teachers were told in the scrip that the 
students probably did not know the connection between the formula for area and 
counting the unit squares contained in a rectangle. It was also suggested that this 
connection not be made until the summary but to observe what strategies were being 
used by the students in the explore part of the activity. 

The following are two incidences from two different classrooms concerning the ^bove activity: 

Classroom 1. 

The coach was moving about during the explore observing groups of students 
and occasionally challenging or extending student results; the coach was 
modeling the appropiate teacher behavior and was going to share her observations 
with the classroom teacher so that the classroom teacher would have an idea of 
what her role was during the explore and how to use the observations in the 
summary. The following is a quote from the coach's report on the activity: 

"I was delighted to watch one student try to count an area with a large number 
of squares - he kept losing his count. Out of frustation he finally counted the 
bottom row and the he paused - looked at the rectangle and said to himself "there 
are 12 of these rows so that area must be 12 times ? Oh this is the formula for 
area!'* As he says this last statement he looks at me and beams with his discovery." 
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Classroom 2: 

The teacher was going to summarize Activity 3. She put up a rectangle with the 
measurement of 3 and 4 written next to the length and width of the rectangle. 
She wanted to see if students were making the relationship between the formula 
for area and counting the unit squares. One of the communication patterns in 
questioning that was coached for was to stay with a student's response long 
enough to assess the student's understandings. The following conversation 
betwee*'' the teacher and a student in the class is from the field notes of the observer 
in the class: 

T: OK, what is the area of this rectangle? 
S: 12 square units. 

T: How did you get that ? 
S: I multiplied 4 by 3. 

T: Why did you do that? 
S: You multiply to get area? 

T: But why does that work? 

S: (Shrugs) 

T: Why 3? Why 4*^ And why multiply instead of adding or something else? 

S: You multiply thv*, short side by the long side. 

T: Wait, let's back up. What is area? 

S: It's *^he number of square units in something. 

T: How could you find out how many squares there are? 
S: I could count them. 

T: What else could you do? 
S. I could multiply. 

T: What by what? 

S: The lengm by the width. 

T: Now what do the 4 and the 3 have to do with it? 
S: OPIHHH! There's 4 rows and the 3 in each row. 

T: Ok, what did you do to find the area of a rectangle? 

S: Multiplied 3 by 4 to find out how many there are altogether. 

For tlie teachers we coached we were a source curriculum ideas . We helped them to consider ways 
in which MGMP could be integrated into the curriculum. At the beginning o"" tne project the teachers all 
viewed the MGMP units as "add ons". They worried about taking time away from the textbooks to do 
these extra's. The teachers who were coached made much greater progrej>s in rethinking the curriculum of 
seventh grade. They became committed to looking for big ideas around which to organize the year. They 
began to see the MGMP units and their transfer units as integral parts of the curriculum. T!>ey were willing 
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to deemphasize computational aspects of 7th grade curriculum in favor of spending more time on 
probability, geometry and the development of an understanding of fractions, equivalent fractions, and 
percents. The uncoached teachers tended to continue to view MGMP units as extras to be done only if time 
allowed. The coached teachers saw ways to relate many other ideas to the MGMP unif? For example, in 
the second year one coached teacher who was observed teaching activity 7 of the probability unit managed 
to have students practice estimating, rounding, and simplifying fractions, changing decimals to fractions 
and vice versa all while doing a probability activity. 

Finally, as coaches we found ourselves playing the role of philosopher . Our efforts to help our 
teachers change their instructional ^eliefs and practices were really aimed at helping teachers to examine 
their philosophy of mathematics education - to examine their expectations and beliefs about how children 
learn and about what mathematical goals we should set if we want to maximize student growth. At one of 
the pull back sessions some of the uncoached teachers admitted that they felt that the "other teachers" 
(coached) wer j way ahead of them. They seemed to be amazed at how the coached teachers could talk 
about what they believed and what they had tried in their classrooms. 

Not all of the teachers in the study changed in the same way: The uncoached teachers made fewer 
changes. However, in all the teachers we saw the following kinds of changes in the four basic areas. 

L COMMUNICATION PATTERNS: 

Ouestioning —Pushing students thinking by asking open-ended questions 
—Asking for justification or strategies 
—Focusing on how students are thinking 

—Reducing questions that are used solely to keep students on task and 

paying attention 
—Asking conceptual versus algorithmic/computational ones 

Responding —Asking for students responses in whole sentences 
— Requiring students to express complete thoughts 
— Listening and valuing what students have to say 

(used to inform the teacher) 
— Asking for justifications 



II. TEACHING : (Transfer Tasks or lessons Different from the MGMP Units) 
— Using non-examp'es 

—Using concrete manipulatives beyond those used in the MGMP units 

—Using richer teacher talk during direct instruction 

— Adapting to conceptual breakdowns of students 

—Helping students find a way to figure out or make sense or problems 



52 

—Making linkages (helping students see/become aware of these) 
—Using problem solving activities 
— Creating a fuller class period (less down time) 
including agendas, homework, call-outs 



PLANNING FOR INSTRUCTION ! 

—Developing lessons that are well-crafted-including questions 
— Reporting more time on planning 

—Emphasizing understanding the content-maintaining a conceptual focus 
— AUoting more time to conceptual development 

—Planning linkages in the way they think about anJ structure their 

curriculum (reflection) 
—Being flexible in planning for instruction (using groupings, pairs, 

individual exercises) 
— Allowing for activities with a challenge and problem solving focus 



IV. INSTRUC TIONAL THOUGHTS AND ACTIONS' 

—Considering what it means to know 
—Taking responsibility for students learning 
— Understanding has a wider interpretation 

—Being more reflective about curriculum, mathematics, students, teaching, etc. 
—Valuing exploration and pushing for generalizations 
—Exhibiting a greater consciousness about LES model 
—Valuing mathematics, providing a motivation for students to learn math 
(beyond grades.) 

— Seeir or thinking about the MGMP units as mainstream, not as add-ons 
—Taking time to teach 

— Taking responsibility for curriculum decisions 

(not leaving these up to a text or other dictatorial source) 
—Taking responsibility for assessment 



Expectation 

Over the first year of the project the coached and lead teaciiers panicipated in the same inter/ention. 
The two groups had the same summer workshop and the same amount and kind of coaching Yet, there 
were differences in how the two groups responded. Labeling one group lead teachers even though the label 
was used only privately with the four teachers when they were recruited seemed to make a difference. They 
entered the project knowing that they were expected to take a leadership role in their schools by coaching 
another teacher. This different expectation held the four lead teachers accountable in a way that coaching 
alone did not reach. The four lead teachers bought into the project intellectually over the first year as 
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evidenced by their Teacher Inventories and by their interviews. However, they were slower to exhibit 
change in their actions in the classroom. The students perceived little change the first year, but substantial 
change the second year. These four lead teachers have developed a confidence and professionalism over the 
life of the project that have allowed them to not only make an impact in their school districts, but to also 
become a part of the leadership of the state Teachers of Mathematics organization. 

A summary of the Strategies for coaching that were a part of the MGMP intervention are given in outline 
form. 

Changing teacher beliefs. 

Coaches 

provide rationale for needed change, 
help develop an instructional philosophy. 

model appropriate teaching strategies with an exemplary unit of instruction. 

model professionalism by encouraging discussion of all aspects of teaching including critiques and 
suggestions. 

focus discussions on teacher strategies, objectives, teaching activiies, communication and student 
learnings. 

provide :)pportunities for curriculum development. 

Changing teacher's actions. 

Coaches 

provide the emotional support for change. 

provide instructional feedback on 
student learning 
communication/questioning 
learning activities 

help teachers establish 

relationship: airiong important mathematical ideas 
and 

a conceptual focus in their teaching 
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Connecting teacher actions and beliefs 

Coaches and Teachers Work Together To 

plan and implement effective units of instruction 

identify the important concepts in mathematics 
and plan the curriculum around these ideas. 

explore means of evaluating students' understanding. 

Expanding Teacher^s Roles. 

T gaghgrs 

assume a coaching role with their peers, 
assume a leadership role in their districts. 

conduct workshops and inservices, give speeches, and serve as consultants for mathematics education, 
become professionals. 

CONCLUSIONS AND IMPLICATIONS 
The major questions guiding this study were: 

How much and what kinds of assistance do teachers need or think they need to 
teach successfully an MGMP Unit and further, to transfer the instructional 
model imbedded in the units to other appropriate parts of the curriculum? 

How effective is coaching as a strategy in changing teachers* instructional 
emphasis from a computational to a conceptual orientation as reflected in 
the exemplary mathematical materials (MGMP Units)? 

The data gathered consisted of Student Inventory results. Teacher Inventory results. Teacher 
Interviews, classroom observations, and coaching repons. These data were analyzed and reported in two 
ways in this document. The quantitative data was analyzed by groups (lead, coached, uncoached) and over 
all teachers. Case studies were written on one teacher from each group. (See Appendices B-D) 

Analysis of the data gathered supports the following conclusions. 

L The Summer Workshops and Networking provided sufficient assistance to all the teachers to teach 
an MGMP Unit with some success This was not sufficient help to promote transfer to other pans of the 
curriculum. All the teachers were able to teach the Probability and Similarity Units, but none of the 
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uncoached teacherc were able to incorporate the MGMP instructional model and the MG MP philosophy into 
their repertoire. If we look at Lewin*s model of change (and our interpretation) 



Unl reezing 
Thoughts Actions 



Changing 



Refreezing 




Beliefs 



Behaviors 



We would characterize the uncoached teachers as finishing the project on the end of the continuum 
Unfreezing to Changing. They were able to think and act in the specific ways required by the script of the 
units, but had not gone beyond this. This was also true of the outreach teachers. They were very 
successful at teaching the units. However, the teachers who were coached by one of the first year teachers 
moved further into beginning to change their beliefs about students and the relative importance of 
computation and conceptual development. Teachers acting alone did not continue to think about and 
question their instruction?.'! goals and strategies in the classroom. 

2. The data provides considerable evidence that coaching is an effective strategy to help teachers make 
fundamental changes in their instructional practices. One major result of coaching was that it provided the 
teachers with a vocabulary for communicating ideas and a frame for thinking about and reflecting on their 
instruction. In the Levels of Impact Model of Joyce and Showers, the lead and coached teachers all attained 
the Principles and Skills Level. They could think effectively about problems of instruction and had the 
skills to act. At least six of the eight lead and coached teachers reached the Applications/Problem Solving 
Level. They use the MGMP instructional model and philosophy and integrate it with their own style and 
other strategies in their repertoire. In Lewin's model of change these teachers have reached the refreezing 
stage where their beliefs and behaviors are becoming habits rather than actions requiring deliberate thought. 

The lead and coached teachers demonstrated seme real breakthroughs in their understanding of what it 
means for children to learn. They aie asking better questions and reflecting on student responses to evaluate 
understanding as one lead teacher expressed it, 'Tnese wonderful questions that cause my students to 
discuss and argue about answers are coming out of my rnouth rnd I don't even know where they are 
coming from." Another payoff fo the labor intensity of coaching is that this group of teachers have reached 
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a level of professionalism that has moved their sphere of influence beyond their own classroom, into their 
districts and beyond their districts into leadership roles withii* mathematics education in the state. 

The major implication of this study is that changing teachers beliefs and practices requires a substantial 
long-term staff development piogram. We believe that an intervention that provides less than two years of 
intellectual and emotional support for teachers is unlikely to have any lasting effect. Even if the staff 
development goals are to implement specific curriculum ideas, teachers need support through at least two 
rounds of teaching these ideas. 

In addition, the study provides specific help for those who are planning staff development programs. 
The various components of the intervention are described in this document in detail. Evidence of the ways 
each component can contribute to a staff development piogram are given. Major aspects of the intervention 
are providing exemplar;/ units in which the instructional model is embedded, modeling the teaching of these 
units to students, and coaching teachers during implementation. The project provides some beginning 
evidence of the effectiveness of peer coaching. This aspect of the project needs further investigation. The 
project, also, cannot definitively answer the question "What is a minimal level of coaching likely to cause 
desired change?" Our sense is that when coaching occurs it should be on an intensive daily basis for a 
period of time as opposed to one a week or less often spread uniformly. These details of intensity and 
spread of coaching need further investigation. 

References 

Anderson, C. and Smith, E. (1983). Teacher behavior associated with conceptual learning in science . 
Paper presented at the Annual Meeting of the American Educational Research Association, Montreal, 
Canada. 

Andreae, J. (1972). Developing open classrooms in New Rochelle. In E.B. Nyquist and G.R. Howes 
(Eds.), Open Educ ition: A source-book for parents and teachers . New York: Bantam Books. 

Apelman, M. (1981). The role of the advisor in the inservice education of elementary school teachers: 
A case study . Unpublished doctoral dissertation. University of Colorado, Denver. 

Blanchard, K. & Zigarma, P. (1982). Models for change in schools. In J.J. Price & J.D. Gawranski 
(Eds.), Changing scho ol mathematics: A responsive process (pp. 36-41). Reston, VA: The 
National Council of Teachers of Mathematics. 

Damarin, S. (1981). The math-on-ed sandwich: An innovative approach to inservice education. School 
Science and Mathematics . 81, 701-4. 



ERLC 



61 



57 

FuUan, M. and Pomfret, A. (Winter 1977). 'Research on curriculum and Instruction Implementation'. 
Review of Educational Research 47, 335-397. 

Good, T. and Brophy, J. (1974) An empirical investigation: Changing teacher and student behavior. 
Journal of E ducational Psvcholog v. 66, 399-405. 

Howson, A. (1979). A critical analysis of curriculum development in mathematical education. New 
Trends in Mathematics Teaching UNESCO. 

Joyce, B. and Showers, B. (April 1981). Teacher Training research: Working hypotheses for program 
design and directions for further study. Paper presented to the annual meeting of the American 
Educational Research Association, Los Angeles, California. 

Lanier, P. (1983.) The general math project: Consultation Unpublished report. 

McLaughlin, M.W. & Marsh, D.D. (1978). Staff development and school change. Teachers College 
Record 80 m. 1-14. 

Meyers, J. (1981). Mental health consultation. In J.C. Conolev (Ed.), Consultation in schools : Theory, 
research, procedures. New York: Academic Press, 

Scheinfeld, D. (1977). A three-faceted approach to school development . Unpublished report. 

Schroyer,J. (1984, December). The LES instructional model: L aunch-explore-summarize . Paper 
presented at the Honors Teacher Workshop for Middle Grades Mathematics. East Lansing: 
Michigan State University, Department of Mathematics. 

Showers, B. (April, 1983). Coaching: A training component for facilitating transfer of training. Paper 
presented at the annual meeting of the American Educational Research Association, Montreal, Canada. 

Shulman, L.S. (1987). Knowledge anc Teaching: Foundations of the new reform. Harvard Educational 
Review . 57 rn, 1-22. 

Staff (1984, July 20). Most educational reforms just change the problem. Notes & New^ . 1 1 20,2-3. 

Weiss, L (1978). Report of the 1977 national survey of science, mathematics and social studies education . 
Triangle Park, N.C.: Center for Educational Research and Evaluation Research. 



£2 



58 



Appendix A 
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^ tndic«t«, tojr writing th* appropriate mabar and latter in tha boxaa baaida 

4j —ch quaatlon, to i^t axtant you faal confidant that yoM could aolTa the 

X problaw and to **Mit axtant you faal confidant yo** could ta>ch middla school 
atudanta to aolva auch a problaa. 

a 
a 

^ gol^int Taachiftt * 

1. t an confidant I can aolva thla A. I an confident I can teach thia 

P«>bla«. problan. 
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2. B. 

3. 



C. 

^. D. 

5. 1 an confident i cannot aolva z. i an confident i cannot teach 

thia problen. this problen. 

<Xie«tion 

1. 



a^ 2. 



SolTint 


Teach ina 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 



Qua at Ion 

9. 



LI. 



13. 



19. 



20. 



Solvint 


Teach inK 


□ 


□ 


□ 

1 ■ 1 


□ 

1 1 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 

1 1 


1 — 1 


1 — 1 
1 1 


□ 


□ 
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IMRVrr MAXBBKATICS VSOSLEKS 



1. 



""^f ^.""".^ "^'^^I'S' 5 green marbl.s, and 4 blu. oarbles. A 
blue aarbl. is drawn and r,ot replaced. Then the contents of the bowl are 

2:~u™nr*SH'?''' ^''^ "^^^ ^^^^ * marbfe'^^cTThe " 
bowl^without looking. What is the probability that you will draw a blue 



<^> if 



(B, 



(C) 12 



(D) 



11 



imich of the following statements is true; 



(A) The coin will come up heads on the next toss. 
(8) The coin will come up tails on the next toss 

"^IT. °^ " °" <=he next 

(D) The coin is more likely to come up head, on the next toes than 

(E>.- The coin is more likely to com up tails on the next toss than 



3. The probability of getting a sua of 12 when two d 



ice are thrown is: 



<A) I (B) i 



(D) 4 (S, S 



12 



^. Which of the following rectangles is siihilar to 



a 10 X 15 rectangle? 
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U) 



10 



5 

(8) 



□ 

3 

(C) 



i 

(D) 



Co 



10 

(E) 
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If two fijur«« art similar, which of th« following might be different? 



(A) number of sides (B) lengths of corresponding sides 

(C) shap9 'D) Size of angles (E) ratio of corresponding sides 



Joan estimates the height of a flagpole by using a mirror. 



Distances 
To eye level 5 ft. 

Joan to mirror 2- ft. . 

Mirror to pole 10 ^ft. 

How tall is the pole? 

(A) 10 ft, (B) 13 ft. (C) 15 ft. (D) 25 ft. (E) 100 ft. 

A 2 meter stic)c has a shadow of ij m at the same time that a nearby 
tree has a shadow of 3 m. 



(A) 6 m (B) 12 m (C) iij m (D) 3 ra (E) 15 m 





.3o 

How tall is the tree? 



C7 
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8. €199!) n t?ijuisl9 and its lsag9. 



Which of th«se transformations 
was used? 




triangle 



imagt 



(A) 
(B) 

(C) 
(D) 



(X, y) 
(X, y) 

(X, y) 
(X, y) 
(X, y) 



(2x, 2y) 
(X, 2y) 
(2x, y) 
(2x, 4y) 
2y) 



9. i<hat scale factor has been used to enlarge the small sailboat? 




(A) 2 



(B) 3 



(C) 4 



(D) 6 



(E) 1/^ 



10. Given the rectangle 



Which of th® following rectangles is slmilai to the given rectangle? 



(A) ~ (B) 



(C) 



(0) 



(E) 



ERIC 



C8 



11. Ths siwn fi8ur«« are similar. 



7 \« 

Find the missing length. 

(A) 11 (B) 14 (C) 15 (D) 18 (E) 21 

12. If the lengths of the sides of a triangle are each multiplied Ijy 3, 
then the area of the new triangle is? 

(A) 3 tines larger (B) 6 tiroes larger (C) 9 tiiaes larger 
(D) 12 times larger (E) 15 times larger 

13. These triangles are similar: 

6 

? 

Find the missing length. 

(A) 10 (B) 11 (C) 12 (D) 13 (E) U 

14. The twn triangles below are similar and the lengths of the sides of the 
largei are 3 tiiaes that of the smaller. 






How many of the 5»rH.ller ^-.riangles will exactly fit intc the larger one? 
(A) 4 (B) 6 (C) 7 (D) 8 (E) 9 
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15. A wmn lAo i« 6 fMt tall has a shadow which is 8 fe«t long. At ths 
s«M tiM a Martsy tree has shvidow which is 32 fMt long. How tall 
is th« trM? 



(A) 30 fsst (B) 21 feet (C) 24 feet (D) 42 feet (E) 48 feet 



:l6. Given rectangles of dimensions 1x6 amd 4 x 24. 



IC 



24 



The area of the larger rec.ejigle is how many tines aa big as the 
area of the smaller rectangle? 



(A) 4 times (8) 6 times (C) 8 timss (O) 16 times (E) is tt^^es 



17. John is tossing bean bags rar iomly onto the mat below. What is the 
probability of a bean bag landing in an area marked B7 





A 


A 


B 


e 






B 








<=, i 


(D) 



18. sally has a SOX frea throw shooting average in baskatball. She goes to 
the line to take two shots, what is the probability that she will naKe 
both shote? 



(A) I 



(D) 



(E) 1 
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19. TMo billt M drawn fro« a toa« containing a fiv« dollar bill and 3 on« 
dollar bill«. If th« eitp«riE>ent is repeated many tia»s, what would you 
•xpact th« average amount of vouty drawn per tine to be? 



(A) *2 (8) 93 (C) (D) $5 (E) $6 



20. What is the probability that a family of three children will have 
2 girls and 1 boy? 



(A) 5 (B) i (C) I (D) i (B) I 
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STUDENJ INVENTORY 



Appendix A-2 



Directions 

(1) Answer ALL QUESTIONS including the ones ON THE BACK of this page. 

(2) For each question, select the answer that BEST TELLS how often 
the situation occurs in your mathematics class. 

(3) SHADE in the circle on your answer sheet that MATCHES your 
answer choice. 

(4) Choose ONLY ONE answer for each question. 



IIAI.K T»K 

NEVKR SEtlWM JIHE li:{tlAl.l.Y AJWAYS 



1. Do you find your mathematics class interesting? 



2. Does your math teacher ask questions that make "spmly AruAYs 

you curious? ij^ 



HALF TItK 



3. Does your math teacher encourage the class to 'p?^ ^ ^'ii^ 

find different ways to solve the same problem? v4l ^ v£/ 'vB/ yjy 



4. When your math teacher asks a question, do you 
have time to think about the answer before you 
must reply? 

5. Does your math class spend the whole period 
practicing computation? 



SELDOM 



ILAl.r TilK 

rrtfK usiiAM.Y 



6. Do you solve word problems in your math class? (a) (b} 



TI>'L 1»:{IIM.I.Y 
ILAI r 7UK 

© ® 



Ar-JAYS 
AfUAYS 



7. Does your math class ever work on a problem 
for an entire period? 



IIAI.K TllK 

7T"t '.JSlUlLY 



Af^AYS 



8. Does your math class ever work more than one 
class period on a problem? 



11. Do you finish your math classwork early? 



12. Do you have to hurry to finish your math 
classwork? 



13. Are the math lessons too hard for you? 



14. Are the math lessons too easy for you? 



HZ'/Zt itlHOK 

® ® 



9. Does your math teacher go too fast for you? (a) (b) 



SELDOM 



10. Does your math teacher go too slow for you? (a) (b) 



MCvet SELDOM 

© _®_ 



!IALF T\lt 

7«Mt iisnAii-Y 

_^ ®. 

iiAi.K rnt 

rr-K iisoAi LY 

HALJ* TUK 

TiMt «S«»A!J.Y 

3. ®- 

JlAI.f TMK 

® ® 



® © 



_®_ _®_ 



lIAl I' TIlK 

TI»«L tliHAl I.Y 

tiAJ y rut 

T!-t USliAtLY 

_© 

iiaLk TriK 

TtMt tlSI'AlJ.Y 

_© ® 



AiWAYS 

AfyAYS 

A I way: 

AfUAYS 
Ali-AtS 



****CONTINUED ON BACK^*** 
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15. When you have trouble with a problem does your 
teacher show ^ou hov to do It ? 

16. When you have trouble with a problem does your 
teacher tell you the answer ? 

17. When you have trouble with a problem does your 
teacher give you hints so you can figure it out? 

18. When you have trouble with a problem are you 
allowed to ask other students for help? 

19. Do you work In groups of 2 or more students 
during your math class? 

20. In your math class are you supposed to work 
by yourself? 

21. Do you use things like blocks, spinners, or 
rulers in your math class? 

22. Is the class assignment the same for all 
students? 

23. Do you use calculators in class? 

24. Is your math class taught in small groups? 

25. Do you get to play games in math class? 

26. Does your teacher assign you homework to 
do outside of class? 



f — ' 



llAt.l' TJIK 

SEflWH. TtMt: USUAM.Y AIWAYS 



® 



\\h\.y rue 
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NEVER 



THANK YOU FOR HELPING US 

Please check to see if you have done the following: 

(1) Filled in your name on the answer sheet in the circles. 

(2) Have only one answer for each question. 
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TEACHING STYLE INVENTORY 



Appendix A- 3 



X. Almost all help is initiated by students asXlng for it. X 

2 

3 

Alno«t all help is initiated by sy seeini the ne»d for it. 5 



2. Witn »tudente have trouble, i agk them leading questions. 
When students have trouble, i e3q>lain how to do it. 



3. Almost always »any different activities are soing on 
siaultaneously durljit oath class. 



Alfflost .11 the tiM the students are all engaged m the 
sane activity during math class. 



^. In class, studente frequently vorX together on assigna»nts. 
Students seldom vork together on assigna^nts in class. 



5. When r-cudying a »ath unit, students spend some tiiae 
^rktng In small groups to solve a big problen. 



When studying a math unit, students wm not be working 
in small groups to solve a big problem. 



6. I enc^rage students to solve a given math problem the 
way I have demonstrated. 



^1 
^2 

"5 



_1 
I2 

"5 



JL 
^2 
*3 

"5 



I encourage^students to solve math problems in a variety - 5 
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13. Ott4«r«t»ndlnt ^ * tirmn mlm or procedure fiv«« thm 
ectxmct Mximmr is isoortant* 



Und#r»t«ndinf th« rult or prxxmduzm if not critical. 



1^. AlBMt all »y quettion* in nath class can b« ansvared 
vith y*s, no. or a nuab«?. 



Alnost all ■/ qusfltions in oath class rsquir* ths studtnts 
to fivs sxplanations. 



X5. In «y class • I (ivs differsnt asslcnsBsnts to students vith 
diffsrsnt ability Isvels. 



In ny class, I giv* ths saivs assignnsnt to all studsnts. 



16. I usually UBS a t«ms, story* or challsntint I to 
provide a contsxt for a now asath unit. 



Z usually do not uss a xaM» story, or challsngint problra 
to provids a contsxt for a nvv rath unit. 



17 • X usually start a nsw nath unit by giving sxaarplss ewd 
showing studtnts how to work them. 



X do not usually start a new math unit by giving txanplss 
and showing stxzdsnts how to work thra. 
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PART XX snuonxzs 

JScm it%q^f±\y do you uit tht 
9tt^tMtf in your clusvt ? 



Mholt ela«« Instruction 
Nholo cla«» discusBlon 
20. Po»int op*n-»nde<l cHallenttt 



21. Cath*rint and or«anizinf 

ttxidtnt ra«pon««« 

22. Encouratint analy»i» and 

aanarallz4tion • 



23. Astianint noQBivor)c 

2^. Oi«cua«int hoDvvork 

25. Usina concratt manipulatives 

26. uaina gaaaa 

27. Orilla 

28 • Story problafw 

29* NottTOutina problawa 
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PART XXX TSAOiZR OPXNTOK 

5alact th«r appro p riata choice for each atateaent. 

A 9 Aara« 

B » ScMt^iat aarea 

c » ondecldtd 

D a som^^at diaaaree 

B Diaaaree 



30. 



^X am an affective mathetrwiitica teacher. 



31, 



.1 like doina mathea&atics. 



32 . Ky basic function aa a math teacher it to convey ry knowledaa 

Q of math to tha students in a direct zaanner. 
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33* AM Of todiy, I hM ttudtnts that are diteiplint probleas. 

34* X trnwign «»th \fotk to b# don« at hcM about timea a wtak. 

35* niljOc of your avaraca atudant. Whan you laaXa a honeworX assignment, 
approxiaataly vtiat parcantaa* of tha tizaa Is its 

ccaplatad In elaa« by noat atudantt . 

b«gua in data but flniahad at hoa». 

dona a«tiraly at lioew* 

loox 

3$. Hhan foa» atudanta do poorly on teats or indicate 'Ji^t thay hava 
not understood a topic in iaath» what do you do? 



37. SomatlxEM atudenta have difficulty solving atory problems. 

Briefly deacribe how you help your students solve story problaw. 
(Exaaplet I have pupila ma3c» drawings or diagrams to help clairify 
the probXaa. ) 



38. AS of today, I have students that are chronically absent. 



39. When students who have been absent return to class, what do you 
do to catch them up? 
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40. XJ.tt thm Xit«ls of Mitlpulativts or •ducationAl •quipnsRt that 
you tis«. 



AX, 0o%r frequtntly and for what purposav do you usa thes? 



42. Hdv do your atxidanta uaa calculators wnd cciRpux;ar97 



43. How nany years (includint this year) have you taught oath to 
6-8 rrade students? 

years 

44. Bov nany years (includinf this year) have you taught? 

years , 

45. Hotf Mmy hours of collea« credit in taath have you coctpleted 
(includiitf math nsthods courses)? 

semester hoturs 

(quarter) ter» hours 
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MIDDLE GRADES MATHEMATICS PROJECT TEACHER: 

INTERVIEW I INTERVIEW DATE: 

TIME:_ 

GENERAL QUESTIONS 

1 . What are the big ideas in 7th grade mathematics? 

2. How do you kow when a class period is/is not going well? 
Describe a class period that you thought went well recently. 

3. Ccmparc the level of functioning and potential capabilit y of your mathematics students in the 
following categories: 

MEMORY 

SKILLS 

CONCEPTS 

PROBLEM SOLVING 

APPUCATIONS 

GENERAUZATIONS 

4. What motivates your math students to learn the content? 

What motivates your math students to complete their assignments? 

5. ^ ^omment on the attitudes of your math students towards the following: 
SCHOa 

MATHEMATICS 

6. How important is drill and practice in your m^\h classes? 

7. How do you kno v when your students understand the mathematics content they are taught? 

8. Other than math content, are there things you teach your students? 

9. What characteristics do you like to see in your math students? 
What characteristics do you like to see in your math classes? 



74 
Part II 

PROBABiLITY UNIT DEBRiEFING 

As you reflect on this unit would you LIST and DESCRIBE any and all changes you had to make 
in your usual teaching style. 

Tell us what you thought about the Probability Unit with respect to the CONTENT and 
STUDE^^■ LEARNING OUTCOMES. 

If you were to teach this unit next year what changes would you make? (Changes could mean 
content, materials, activities/tasks, lengthy etc.) 



What, if anything, about the way you taught this unit do you think will transfer to you teaching 
of other content? 



As you reflect on the Probability Unit you just completed, would you rate the foltowing 
experiences as to their value to you in planning for and teaching the Probability Unit in your 
class(es). 

FROM THE SU MMER WORKSHOP 

A. Overview of the Probability Unit on the first day of the workshop. 

B. Observing the teaching of the Unit with the students. 

C. The discussion and feedback sessions after the instruction. 

D. "^he readings that were distributed and discussed. 

E. Designing your own activity tha? reflected the LES Instructional Model. 

FROM THg FIRS T SEMES ER 

F. The planning sessions with the coach. 

G. The Ttjedback (oral and written) from the coach. 



What changes would you make in any of the above experiences you have had so far? 
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Part III 
TRANSFER TASK^I 

1 . Answer these questions related to your Transfer Task. 

(A) What content did you select for your Transfer Task? 

(B) Why did you choose this content for ycu'' Transfer Task? 

(C) What w&s your goal or objective for the Transfer T^sk? 

(D) Do you have any other comments about your Transfer Task that you would like to add? 

2. As you reflect on your Transfer Task, list and describe anv and all important changes you made 
from the way you taught this content last year. (If you didn't teach this content last year think 
about the last time you did teach the content.) 

3. With respect to teaching the content of your Transfer Task, are you doing anything the same way 
as you did when your previously taught the same content? 



4. What, if anything, about the way you taught the Transfer Task do you think you will use in 
teaching other content? 

5. As you reflect on the Transfer Task you just completed, would you rate the following experiences 
as to their value to you in planning for and teaching the Transfer Task in your class(es). 

FROM THE SUMMER WORKSHOP 

A. Overview of the MGMP Units on the first day of the workshop. 

B. Observing the teaching of the Unit with the students. 

C. The discussion and feedback sessions after the instruction. 

D. The readings that were distributed and discussed during the v/orkshop. 

E. Designing your one activity that reflected the LES Instructional Model. 
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FROM THE FIRST SEMESTER 

F. Teaching the Probability Unit to your students. 

Q. Planning sessions with the coach. 

H. The feedback (oral and written) from the coach. 

6. What changes would you ma/e in any of the experiences (in question 5)you have had so far? 



ERIC 



77 



MIDDLE GRADES MArHEMATICS PROJECT 
••'"t.. EWII 



TEACHER: 
INTERVIEW DATE: 
TIME: 



1 . What are the big ideas in 7th grade mathematics? 

2. How do you kow when a class period is/is not going well? 
Describe a class period that you thought went well recently. 

3. Compare the level of functioning and potential capability of your mathematics students in the 
following categories: 

MEMORY 

SKILLS 

CONCEFTS 

PROBLEM SOLVING 

APPUCATIONS 

GENERAUZATIONS 

4. What motivates your math students to learn the content? 

What motivates your math students to complete their assignments? 

5. Comment on the attitudes of your math students towards the following : 
SCHOOL 

MATHEMATICS 

6. How important is drill and practice in your math classes? 

7. How do yon know when your students understand the mathematics con'ent they are taught? 

8. Other thai math c» ntent, are thera things you teach ynur students? 

9. What characteristics do you like to see in your math students? 
What characteristics do you like to see in your math classes? 
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10. As you "^flect on the Similarity Unit, list and describe any changes you had to make in your 
usual teaching style. 

1 1 . What did you think about the Similarity Unit with respect to the content and student learning? 

12. When you teach the Sinr.ilarity Unit next year what changes would ycu make? 

13. What about the way you taught this Unit do you think you will transfer to your teaching of other 
content? 

14. Rate the following experiences as to their value to you in your planning and teaching the 
Similarity Unit. 

FROM THE St J MMER ^85 WORKSH OP 

A. Overview of the Similarity Unit on the firbt day the workshop 

B. Observing the teaching of the Unit 

C. The discussion and feedback sessions after the instruction 

D. Designing your own activity that reflected the LES Instructional Model 

E. The readings which were distributed and discussed. 

F. Planning sessions with your coach 

G. Oral and v/ritten feedback from the coach 

H. Teaching the Probability Unii and your first transfer task 

I. Designing your first transfer tasK 

Transfer Task-ll! 

1 5. What content did you choose for your second transfer task? 

1 6. Why did you choose this content? 

1 7. What was your objedive/goai for the transfer task? 
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18. Do you have any comments you would like to add about your transfer task? 
If so, what are they? 



19. List and describe any changes you made from the way you have previously taught this con^cjnt. 



20. In teaching the content of your transfer task, did you do anything the same w? ' as you did when 
you previously taught the same content? 



21 . What about the way you taught the transfer task do you think you will use in teaching other 
content? 

22. Rate the following experiences as to their value to you in planning and teaching the second 
transfer task. 

FROM THE SUMMER '85 WORKSHOP 

A. The overview on the first day 

B. Observing the teaching of the Units 

C. Discussion sessions after the instruction 

D. Designing your own activity 

E. The readings that were discussed 
FROM THE SCHOOL YEAR 

F. Planning sessions with the coach 

G. Oral and written feedback from the coach 

H. Teaching the Units and Transfer Task-I 

I. Designing your own transfer tasks 

23. As you reflect on the experiences you have had from the Summer '85 Workshop and across the 
school year 'n teaching the two MGMP Units and your transfer tasks, would you list any changes 
you would like to make that would be more helpful to you as you plan for the coming •86-'87 
school year. 



24. Would you comment on the Spring "86 Workshop ( ^'16-17) with respect to its value to you 
in thinking about your mathematics curriuculum and teaching for next year. Do you have any 
suggestions you would like to make for the Summer '86 Workshop? 
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MIDDLE GRADES MATHEMATICS PROJECT 
INTERVIEW II 



TEACHER: 
INTERVIEW DATE: 
TIME: 



GENERAL QUESTTQNS 



1. 

2. 

3. 



4. 
5. 

6. 
7. 
8. 
9. 



What are the big ideas in 7th grade mathematics? 

How do you kow when a class period is/is not going well? 
Describe a class period that you thought went well recently. 

Compare the level of functioning and potential capability oi your mathematics students in the 
following categories: 

MEMORY 

SKILLS 

CONCEPTS 

PROBLEM SOLVING 

APPUCATIONS 

GENERAUZATIONS 

What motivates your math students to learn the content? 

What motivates your math students to complete their assignments? 

Comment on the attitudes of your math students towards the following: 

SCHOa 

MATHEMATICS 

How important is drill and practice in your math classes? 

How do you know when your students understand the mathematics content they are taught? 

Other than math content, are there things you teach your students? 

What characteristics do you like to see in your math students? 
What characteristics do you like to ^ee in your math classes? 
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Similarity Unit QuGStions: 

10. As you reflect on the Similarity Unit, list and describe any changes you had to make in your 
usual teaching style. 

1 1 . What did you think atx)ut the Similarity Unit with respect to the content and student learning? 

12. When you teach the Similarity Unit next year what changes would you make? 

13. What about the way you taught this Unit do you think you will transfer to your teaching of other 
content? 

14. Rate the folk)wing experiences as to their value to you in your planning and teaching the 
Similarity Unit. 

FROM THg SUMMER '85 WORKSHOP 

A. Overview cf the Similarity Unit on the first day of the workshop 

B. Observing the leaching of the Unit 

C. The discussion and feedback sessions after the instruction 

D. Designing your own activity that reflected the LES Instructional Model 

E. The readings which were distributed and discussed. 
FROM THE SCHOOLN-FAR 

F. Planning sessions with your coach 

G. Oral and written feedback from the coach 

H. Teaching the Probability Unit and your first transfer task 

I. Designing your first transfer task 

Transfer Task-ll: 

15. What content did you choose for your second transfer task? 

1 6. Why did you choose this content? 

1 7. What was your objoctive/goal for the transfer task? 
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1 8. Do you have any comments you woula like to add about your transfer task? 
If so, what are they? 



1 9. List and describe any changes you made from the way you have previously taught this content. 



20. In teaching the content of your transfer task, did ycu do anything the same way as you did when 
you previously taught the same content? 



21 . What about the way you taught the transfer task do you think you will use in teaching other 
content? 



22. Rate the foltowing experiences as to their value to you in planning and teaching the second 
transfer task. 

FROM THg SUMMEF{ '85 WORKSHOP 

A. The overview on the first day 

B. Observing the teaching of the Units 

C. Discussion sessions after the instruction 

D. Designing your own activity 

E. The readings that were discussed 
FROM THE SCHOOL YEAR 

F. Planning sessions with the coach 

vl Oral and written feedback from the coach 
H. Teaching the Units and Transfer Task-I 
L Designing your own transfer tasks 



23. As you reflect on the experiences you have had from the Summer '85 Workshop and across the 
school year in teaching the two MGMP Units and your transfer tasks, vt/ould you list any changes 
you would IR<0 to make that would be more helpful to you as you plan for the coming *86-*87 
school year. 



24. Would you comment on the Spring '86 Workshop (5/16-17) with respect to its value to you 
in thinking about your mathematics curriuculum and teaching for next year. Do you have any 
suggestions you would like to make for the Summer '86 Workshop? 
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Laura Ride: A Case Study of a Lead Coached Teacher 



Laura Ride's aassTDom Prior to the MGMP Project Inteivention 

Laura Ride had been teaching middle school mathematics for 1 1 years when she joined the 
Middle Grades Mathematics Project She has an undergraduate teaching major in mathematics with 
secondary certification and a master's degree in education. She teaches mathematics and is the 
matiiematics department chairperson ac an inner city middle school with a large minority population. 
The middle school is one of four that serve die school district for a city population of over 250,000. 
The school has 6 periods each of which is 50 or 55 minutes long. Laura teaches four classes of 
seventh graders, two regular and two enriched, and because she is department chair has two planning 
periods. 

Laura's classroom has 36 chairs arranged in six rows of six chairs each. Students have 
assigned seats. The following diagram shows the room arrangement. 
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Laura makes daily use of the overhead. The chalkboard is mainly used for recording homework 
assignments, future due dates or upcoming events. She teaches primarily from the front of die room. 
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Her walls are covered with posters on one side and math related bulletin boards on two side walls. 
Student work is kept in individual folders which are passed out by studc.it help at the begLnning of 
class. Papers are passed out by rows. 

In May 1985, prior to the beginning of the MGMP intervention Laura's class was observed 
three times. The intention of these observations was to provide a baseline snapshot of Laura's 
iTiathematical orientation, instructional mode, her questioning technique, classroom interaction 
patterns, management style, typical lesson construction, and typical class routine. The observer was 
asked to write an inferenrial summary of Laura's instruction, based on the three observations, to 
include observed strengths and weaknesses. Quotes from this summary document begin our picture 
of Laura Ride, seventh grade math teacher. 



Laura's class creates a sense of energy explosion, with lots of activity, 
talking and bantering teacher to student, student to teacher, student to student. 
The students and teacher were alive with comments flying every which w-^ y 
and always an almost uneasy sense of "will this get out of hand?" TTie teacher 
always seemed to be in control and fielded cor.iments back into the class, 
but often had to call for silence, and repair cne classroom scene. The students 
always complied for a reasonable amount of time. There was a sense of 
"every-man-for-himself * in this class and yet there was a strange feeling 
of acceptance of each other underneath it sJl. The teacher seemed to genuinely 
like the students and the students did seem to care for the teacher but as person 
to person, not as teacher to class or student to teacher. 

In the three times i observed I witnessed the teacher as very happy, alive and 
tolerant; very edgy, sharp, and intolerant; willing to banter and play the game; 
unwilling to banter and very businesslike. The * tidents tried to pick up her 
manner and adjust as quickly as possible. Some were quicker than others. 
There seemed to be a "point-beyond-which" eveiyone taiew they had better 
not go but they certainly pressed to the limit. 



Here we see a picture of a teacher with a strong personality; she seems to be aware of herself as a 
black role model for her students, many of which are black. She uses black dialect in her informal 
social interactions with the students before and at the end of class and when interruptions occur. She 
dresses very stylishly and uses her dramatic flair to energize lessons. 
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Laura's typical flow of activity in a class is captured in this quote fiom the baseline observers 
summary. 

The teacher tauglir from an overhead projector in the front of the room 
and kept up a -'ery fast paced presentation. She would read off the 
answers to homework first. She would field questions briefly and 
then begin the presentation. She spoke very quickly, asked many 
questions with short answers, and worked several examples. 

Laura would proceed from instmction into practice by going through 
exercises ir the book, going around the room so ever/one had a chance. 
She also tried to keep ^lis fast moving, yet often asking a student to 
explain the answer given. The students were never seen working 
together on math and only occasionally was conversation between 
students recognized as math oriented 

When they were given seatwork it was understood that t ;y worked 
individually and quietly. Laura would walk around the room and 
seemed to stop by those she expected to be having diff culty. 

One unusual aspect of Laura's instruction is that she is willing to spend large chunks of class 
time in direct instmction or interaction with the students. For the three baseline classes she spent an 
average of 35 minutes of her 50 minute period in direct instructioa There is evidence in the 
observer's field notes that Laura talks about student "understanding" but for her "understanding" 
means a procedural-computational orientation. These vignettes are from observations of lessons on 
integers. 



The teacher asked the first student in the first row what he got. The 
student gives the wrong answer. The teacher asks him how he got his 
answer. The student said that he added the numbers together. One of 
the numbers was positive and one negative. The teacher said, "Think 
of your number Ime." The teacher then shows the number line. The 
teacher said, "Think of your rules." The class had worked out the 
mles yesterday. The teacher then asked the students, "If one's negative 
and one's positive what do you do?" The teacher goes over the rules 
for addition of integers on the overhead. She then works some examples 
for the class. 



The teacher said, "Here is one that will take you a long time to accept." 
The teacher said, "Maybe next year you m\\ understand this." The 
teacher said, "You will have to accept that this [-2 x -3] is a positive 
six." ...The teacher said, "Very quickly. I know you are not going 
to understand this. You must accept this." 



The teacher then tried an explanation that looked at opposites to show that the opposite of a 
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multiplication problem is the opposite of the answer to the multiplication problem. She got an 

incorrect answer and then said, 

"I blew it.. "You're going to have to accept this" (Laura writes on the overhead) 
(+)x (+) = (+) 
(-) X (+) = (-) 
(+) x(-) =(-) 
(-) xO =(+). 

Laura proceeded to the rules for division of integers but related these to multiplication for 
the students. 

[Lau^a writes on overhead while explaining] 
2x3 = 6 

related + (related division facts) 

6/2 = 3 6/3 = 2 

2x -3 = -6 

related -s- (related division facts) 

-6/2 = -3 -6/-3 = 2 

"I want you to see the relationship between the multiplication and division." 

-2x-3 = 6 

related (relat-^^ division facts) 

6/-3 = -2 6/-2 = -3 

The teacher asked the class if they believed what she had put on the 

overhead. One of the students said yes. The teacher said to the 

class "Do you understand it?" One of the students said, "No. Not really." 

Laura tries to help her students see connections, as this example illustrates, but when these 

connections are confused by the students, she does not help them sort out their misconceptions. 

Tiie next day a student argued with one of the answers to the homework* 

He said, "You said a plus times a plus is a negative. It's on the chart." 
The teacher did not respond to what he said but kept saying two times 
'hree has always been six. The teacher said, "Don't argue with me." 

A Teaching Style Inventory was taken in the spring before the intervention by the teachers in 
the project. Tliis gives us a baseline self-report record of \ura's thoughts about various aspects of 
teaching. The questions on the inventory can be grouped into four categories: . aestioning, 
organization, expectation, and teaching strategies. Laura sees herself as asking questions that vary 
between those that can be answered with yes, no, or a number and questions requiring students to 
give explanations. When students have trouble Laura asks leading questions. She agrees with the 
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statement that almost all help is initiated by students asking for it 

Laura's response on the organization questions show that during math class she has all 
students engaged in the same activity; students work individually; group problem solving is not used; 
some rearrangement of furniture may occur, all the students are givtn the same assignment; and she 
mostly uses the same teaching approach throughout the semester. Laura says she encourages 
students to solve problems in a variety of ways. She does not expect them to use only what she 
demonstrates. She mostly emphasizes concept development as opposed to computations, yet she 
takes a middle position on the importance of understanding why a given rule or procedure gives a 
correct answer. 

Laura portrays herself as mosdy using an inductive method of concept development-the 
concepts are derived from a series of similar problems. She takes a middle position on whether or 
not topics are revisited. She frequently tries to related new ideas to previously learned ideas. She 
does not use games, stories or challenging problems to motivate new units. She always starts by 
giving examples and showing students how to work them. 

Laura portrays her teaching strategies as whole class instruction with frequent discussion. 
Homework is assigned and discussed each day. Open-ended challenges, concrete manipulatives and 
drills are sometimes used. Story problems are frequently assigned. Non-routine problems, games 
and student explorations are seldom used and yet students are frequendy encouraged to analyze and 
generalize. She sees her basic function as a math teacher as conveying her knowledge of mathematics 
to the students in a direct manner. She lists meter sticks, scale, volume containers, rulers and 
protractors as the manipulatives she uses and the metric unit as the purpose for which she uses 
manipulatives. Calculators are used occasionally to help solve word problems. 

The observation data and the self-report data are in agreement on most aspects of Laura's 
classroom and teaching. She asks many questions and pulls her students along with her (at times by 
the force of her o^vn personality.) She does not encourage or deliberately organize stud'^nt to student 
interactions. One major area of disagreement in the evidence is the focus of die teacher. Laura 
perceives herself as a conceptually oriented teacher who values student understanding. The evidence 
in the field notes and observer summary indicates that she has more of a procedura^ computational 
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focus. One explanation is that at this stage l^ura has not perceived the difference between a student 
"explanation" that consists of a repeat of th-r ^teps of a rule or procedure and a student "explanation" 
that tells why the rule or procedure works. The textbook is the main vehicle for instruction. 
Manipulatives are used only for the measurement unit. 
Summary 

The picture we have of Laura prior to the intervemion is that of an alive, energetic teacher. She 
has good rapport with her students. She has a caring attitude. She tries to lead them into the content 
emphasizing relationships with past work. The students are responsive in class and seems tc like 
being there. Areas of concern for the classroom coach ire that the banter with students at times 
overrides the content. She tends to be rule oriented and does not encourage student initiative. She 
asks many questions, but these tend to be short answer, not open ended, and call for little more than 
the giving of a number answer or rule. The baseline observer predicted that having students work 
together productively or giving students more opportunities to take mitiative with the mathematics 
would be a A'fficult change. She noted, ..."promoting the conceptual aspect of mathematics would 
appear to be a challenge for this teacher." 



ERIC 



Middle Grades Mathematics Project: The First Inten^enrion Year 

During the first year the intervei«tion consisted of a two week summer workshop and two 
cycles of practice, (teachmg an MGMP unit) followed by a Transfer Task (developing and teaching a 
unit). In the first semester each teacher taught the MGMP Probability Unit and a unit they had 
individually developed. In the second semester they taught the MGMP Similari7 Unit and a unit they 
developed. The project had a Christmas Party and a 1 1/2 day pull-back session near the end of the 
school year. In addition Laura was among the group of teachers that was coached by a staff member 
throughout the first year. 
The Summer Workshop : 

The activities of the summer workshop were 1) a one day overview of the content (mathematics 
and methodology) of the two MGMP Units that would be taught during the year; 2) observations 
each day of the teachmg of these units by the staff to a class of 30 middle school students: 3) daily 
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discussion sessions on the observed teaching; 4) reading reports from the literature that related to the 
goals of MGMP; and 5) practicing the development of a sample transfer task unit. In the first 
interview when Laura was asked to rate the activities of the summer on a scale of 1 to 5 (not helpful 
to very helpful), she gave each aspect of the Summer Session a 5. She noted, 

I think the experience this summer was just very, very good ... 
very well done. It's made a difference in my attitude and I 
thirJc that would go for all the teachers attending. 

In the first conversation with Laura in November 1986, she said, "You have really changed my 
life. I am looking for concrete manipulatives and using representations and models to help 
understand." She went on to explain that for ten years she had modeled her teaching on what she had 
seen in her classes-check homework, give examples, assign homework straight from the book. She 
said that in the past few years she had begun to see this as a very sterile view of her role as a teacher. 
She said "I don't know why I was so willing to take that as a model to try to live up to. Why didn't I 
question it?" She said that she had been "looking for something else" when she went to the MGMP 
summer training session. 

The staff observations of the teachers agree with Laura's comments. She was one of the most 
vocal, questioning of the 12 teachers during the 1985 summer session. The meaning of her reactions 
to the summer session were not so obvious to the staff. One interpretation of her behavior during the 
summer could have been "resistant to such radical changes." As our coaching sessions proceeded 
during the year the picture that emerged was one of a teacher eager to change, eager to focus on 
conceptual understanding, but scared - especially in her role as department chairperson of a large 
inner city school - that ^he changes would not be successful. The pressures of the accountability of 
district and state testing programs v;hich focused on computation caused her much anxiety. This 
anxiety at times made her questions and comments in large group meetings seem almost belligerent - 
almost demanding assurance that this would work. 
Teaching the MGMP Probability Unit: 

I observed two classes before our planning session for the Probability unit. In these two 
lessons Laura was teaching decimals. The lessons were focused on developing the meaning of 
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"decimal numerals"; comparison >, =, <; and simple addition. Laura was using multibased blocks, 
with the 10 X 10 X 10 cube as the unit to represent decimals. 'Jhe also used decimal squares and 
shading to present problems pictorially to the students. 

At our first meeting she seemed pleased with what she was trying to do, but frustrated that the 
students didn't score as well as she hoped on her more conceptual tests. 

Other observations about Laura in these two days before the 1st unit: 

* She still used large chunks of time for direct instruction. 

On tiiese two days she used an average of 35 minutes of a 55 minute class for direct instruction. 

* She is willing to stick with a student that she called on trying to help them figure out a more 
correct answer. 

* She cared about correct mathematical language as evidenced by "decimal numeral" but was 
not always careful such as reading .07 as "point zero seven" ratiier than as "seven hundredths." 

* Her colloquial language use might have distracted from die mathematics. "Talk to me baby" 
was used in calling on students. It was hard to judge the impact on students. 

The following write up of Laura's planning-coaching session is included to show the early 
stages of our working to define what our relationship would be. This report was vmtten immediately 
after a session on November 6. 

Laura asked me to give her an overview of the unit. She Soid she felt shaky 
on the lottery. She questioned whether she knew enough to do a good job of it. 

I talked about the three parts of the unit: fair games, area, and binomial probabilities. 
I reminded her that she had choices on what to include and leave out and how to 
structure class and grading. 

I talked about the necessary paits of Activity 1: definition of probability, range of 
probabilities, and sum equal to one. Laura said she new the lottery could serve as a 
motivator for the kids, but she only has two weeks. She raised the question of 
whether or not she could make a smooth transition from the definition in activity 1 
to the first game in Activity 2 if she left out die lottery. We discussed this and made 

a plan to do diis, with her trying in the definition to both the experiment of the 2 
coins game and its mathematical model. She seemed to see that this could work 
and was pleased. 

I think she is presently worried about the mathematical concepts in the unit. 
She asked what she could expect from me once the unit started I asked 
what role she wanted me to play and she replied diat she wanted me to actively 
participate. I said I was willing to do whatever she was comfortable widi. 
We agreed that I would move around helping groups to give ms insights to talk 
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about in our coaching sessions. I said: "You can even throw the ball to me if you 
choose." She said: "Oh good I wanted to know how you felt about that." I 
suggested that I would even teach a lesson, except 6, 7,8, if she ever felt it would 
behelpnii. 

She asked about the observer and could she see the notes. I said that I v/ould be 
using information from that data in our coaching sessions and she was pleased. 
She said she wanted feedback . 

We planned the first three days and set a target goal of Activity 6 on Monday 
November 18. I closed by reminding her of the importance of a conceptual focus 
dunnfi the activities. We talked about the difficulty kids have with counter 
intuitive notions in probability. The last thing we discussed was room arrangement, 
grouping and noise level during the units. She had planned four person groups 
and has planned to rearrange desks on Friday. Laura likes quiet. She said that she 
has noticed that when she visits other teacher's classes the noise level never bothers 
her, but in her own she feels that the same noise level never sounds louder! She 
was being amused at herself. She said that she felt that she was very different from 
last year in her teaching. She said she had had students come by and say "Laura, 
you never did that for us last year! " Apparently her conceptual modeling is being 
talked about among the kids. 

She said that the chance to observe others teach was the most mind opening 
experience she had ever had. This summer was one of dissonance and new 
directions for her. For the Probability unit Laura arranged her chairs by turning 
each four together to make a group arrangement as illustrated 

She began by establishing ground rules for activity work. There was a real 
excitement in the classroom. The class I observed was her smallest class. 
They are of "average" ability. Some of the students a-'e discipline problems 
in the school. Absentismis high. 

The following diagram shows the new room arrangement. 
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Two exceipts from the field notes show Laura in two different kind of questioning 
situations. In the first excerpt Laura is directly modeling how to analyze the Bas!.^tball Problem 
to find theoretical probabilities. Here she uses frequent short answer questions to keep students 
attention focused. Her questions are basically low level requiring automatic responses from the 
students. 

Teacher: "Let's check our experimental results. Your total number of trials 
is 260. So the probability of 1 point is 65/260, of 0 points is 106/260 and 
of2 points is 89/260. So the most probable is what? 0 or 2 points? That's 
not what we expected. What did we say we'd get most often?" Student: 
"Ihit" Teacher: "Butthiscameout the opposite." Teacher: Do this 

"106 divided by 260 = .41 
65 divided by 260 = .25 
89 divided by 260 = .36" 

Teacher "Those are the decimal equivalents of those probabilities." Teacher: 
"I want to show you another way, theoretically. Look at your second page. 
Let's see what we're suppose to come up with. Remember the area models 
we did before? When we did tiiat not long ago? If Terry is a 60% shooter, 
60% of the time she'll make it How often will she miss it?" Student: "40." 
Teacher "How can I divide up my grid to show her hits and misses?" 
Student: "Draw a line between the 6 and the 7." Teacher "One column 
represents what?" Student: "1/10." Teacher "One colunm equals 1/10 
and two columns equal 2/10. So Fm going to count over 6 columns and draw 
a line. I want you to do this because you're going to do the rest for me." 
(Teacher models this on overhead). 

Teacher "Okay if she misses the first one all of this is 0 (teacher illustrates on grid). 
If she hits the first shot, what's the probability that she'll hit the second? It' 
60% - so I'll count down 6 more boxes and draw my line. This represents 
hit and this is the miss. If she hits the 1st and second how many points?" 
Student: "2." Teacher "Right. So all tiiat area I give 2. (Teacher marks grid). 
So, we're ready to figure the probability of getting 1, 2, 0 points. So whats the 
probability of her getting 2 points?" Student: "40." Teacher "Of getting 1 point? 
How many squares?" Student: "36." Teacher: "Let's compare that to our 
experimental results. Does it come close!! We got 41 hundreds and we're 
supposed to 4.0 we did good. Our experimental and theoretical came real close." 

Teacher "If I were a coach I'd want to know long range what to expect Do 
I always expect her to get a 0?" Student: "No." Teacher: "Do I always expect 
she'll get a 2?" Student: "No." Teacher: "So we want to figure out her average 
to find out the long range points. What do we need to do to find an average?" 
Student: "Total points." Teacher "We need total points and then what when 
we find averages?" Student: "Divide." Teacher "Right. By what?" Student: 
"Number of trips to the basket." Teacher writes this on transparency: 

Ave. points =total points/trips 
Teacher: "If she went 260 times to the basket ... How many points is that when she 
makes 89 trips? 
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106 times 0 = 0 points 
65 times 1 = 65 
89 rimes 2 = 178 

Student: "2 points." Teacher: "So 89 times 2 will tell us - how many? 
Student: "178." Teacher: "Whafs my total? (teacher adds it) 243." 
Teacher "To find an average we divide 243/269 and get wha^? Push 
it in the calculator." Student: "93." Teacher: "What points will she get?" 
Student: 93." Teacher: "93? That^s .93. What is that so close to?" 
Student: "1." Teacher: "Yes she'll come close to 1 point per trip." 

In this second excerpt below Laura is exploring with students in a more open ended way. Notice the 

comment on "determined to get through it". At the end of the period the lesson returned to a race with 

the clock. Her last words before dismissal were, "The bell will beat me. I want you to figure these 

out for homework tonight." Task completion seemed to be a real goal with Laura. 

Launch: Teacher: "Let's get started. Today's activity can take a lot of time, so 
I need your attention because I'm determined to get through it." 

Setting the context: "Sue collects $5.00 fi-om her paper route customers each 
week. One of her customers wanted to make it more interesting. (Animated) 
He said, 'I'm going to put a $10 bill and 5 $1 bills in a bag. Each week you 
can draw 2 bills out, instead of taking the $5.00.' Would you do this or would 
you go with the sure thing?" 

Student: No, most likely she'll get $2." Teacher: "She'll either get $11 or $2. 
The question is will she make $5 average over time? It's kind of hard to tell. ' 
Two weeks might be too short a period of time to see if it will even out Maybe 
we need more time. How many say she'll make money on the deal?" 12 hands 
raised. Teacher: "How many say she'll lose money?" 3 hands raised. 
Teacher: "How many say break even?" Student: 4 hands raised. "How can 
we help Sue decide?" Student question: "Will he add money every week?'* 
Teacher "Yes, every week he'll have a $10.00 and 5 $1.00 bills in the bag." 
Student comment: "I think shell get $1.00 so I think she loses over time." 
Teacher "So is this our vote? (referring to tallies on overhead). I heard 3 didn't 
vote. You have to make decisions to go places in this world. How can we help her?" 

Student: "Simulate it." Teacher "We should play the game. How can we simulate 
it?" Student: "Get a paper and mark $10.00 on it and 5 $1.00." Teacher puts 5 
one dollar bills and 1 ten dollar bill in a bag. 'Let's act it out and see what we get. 
We could draw $2 or $1 1. I'm going to do it for 6 weeks." Teacher has one 
student draw as another student records results on overhead. Student: "$11." 
Teacher has another student draw. Student: "$2." Teacher has another student 
draw. (Teacher makes sure to shake bag each time). Student: $11. Teacher: 
"Another draw from a student." Student: $2. Teacher "Is she maki ig or losing 
money?" Various answers. Teacher: Another student draws. Student: 
$2.00. 

Teacher Let's see what she got, $2 times 4 or $8. She got $1 1 twice or?" 
Student: "$22." Teacher: "What's the total?" Student: "$30." Teacher: "How 
many weeks did she do it?" Teacher "This is sweet. (Teacher excited when she 
sees it will Kcak perfectly even). What happened?" Student: "She broke even." 
Teacher writes or. board: 
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Average =Maljmney 

number weeks 

Teacher: "Should she take the deal?" Student: "Yes." Teacher: "Is 6 weeks long 
enough to really tell?" Student: "No." Teacher: "Okay well do it for 30 weeks. 
We Ve worked at many different simulations (points them out). How could 
we simulate this (situation)?" 

Student: "Put 5 $1.00 or 1 $10.00 in squares and have her put her finger on one 
square." Teacher: "How will that be random?" (Teacher draws square on the 
overhead) How will we make that random? We don't want her to put her finger 
in the same place. Think there is a better way?" Student: "Like pin the tail on the 
donkey. Witli circles within the circle. 10 will be in the middle and one dollar 
will be in the circles on the outside." Teacher: "How do you get random results? 
I'm not sure that will work, because of something about the areas of those circles, 
besides weVe not going to throw dans in class." Student: "Have people each hold a 
bill and have a blind folded person pick one." Teacher: "That might work. What 
about stuff we Ve done before?" Student: "Spinner..." (Student talks about 
setting up a spinner with equal parts). Student comment: "You could land on 
10 twice if you did it that way." Teacher: "Yes we need to make a decision about 
that * St- :dent comment: "If you could use a 2 sided arrow then you'd have 2 
different points." Teacher "Let's say when you spin, anytime you land on $10 
it's an $11. If you land on 1, you spin again." Teacher: "When I was shaking 
these up what was wrong with that? Was I really getting a good mix?" 
Student: "No." Teacher 'How would you use ping pong balls?" Student: "Label 
them one with $10, five with $1." Student: "If you had coins, you could use a 
dime and pennies." Teacher "Is there a problem with that? Dimes are smaller 
so you need same size coins." Student: "You could use dice - even numbers 
are $10 and odd are $1.00." Teacher: "Is there a problem with that?" Student: "The 
odd would come up most often." Teach ^r: "We need to know what the probability 
of rolling those numbers is. I don't think it will work with 2 dice. How about 1 die?" 
Student: "If you roll twice ..."(Student explains his strategy). Teacher "What 
else could you do?" Student: "You could use one color for $1 1 and another 
for $10." Teacher: "I've got green dice, red and white dice. Some colors of 
dice are smaller than others. Would I want to mix them?" Student: "No." 
Teacher "No you have to use the same size to make it random." 

In the fu^t interview Laura shows that she is struggling with her use of time and with what 

she can reasonably expect of students. 

I took two weeks out of the curriculum to do Probability, '^ae rest of 
the teachers in the department didn't take that time. They used that time 
to go on in the curriculum. V/ell what I found myself doing is pushing 
everything at my students I possibly could within the same time frame 
and the same concepts. I'm wrestling with the idea, I know what we're 
doing is important, I know building concepts is important, but I know 
there's also another way I can get the kids to show me on the test that 
they can do it. But I'm hoping that the payoff is going to be that if they 
understand the concept they're going to remember it a litde bit longer. 
And they should be able to demonstrate it. So I'm waiting on that 
payoff 

I can feel from the students that their participation is greater and that 
they're more involved then they're gonna probably learn tho.se 



ERIC 



IC2 



96 

concepts a litUe bit better. Maybe Tm expecting some drastic 
changes, and it's not that Vm doing anything so tenibly different 
than I did last year. And I keep expecting things to significandy 
change. 

So much of what we did in the Probability Unit, I do normally, but 
I might not orchestrate it as efficiendy as that unit was laid out ... 
I would transfer developing concepts and asking questions so that 
the students are able to come up with things as opposed to me giving 
them the answers. I still develop concepts with students. IVe done 
that. I may not h ave done it as thoroughly as I do it now and sacrificing 
tim^ for them to get some homework done. I might sp end the entire 
hour trying to develop a concept. now> and not wonv about the 
homework so much. Grouping is something that I still have to work 
with and I have to le?m to recognize when I can group students for 
an activity... 



The period immediately after class is a planning period for Laura. We were always able to 
have our coaching sessions immediately. They lasted from 20 minutes to a full hour depending on 
need. The foUowmg is a dialogue that I recorded immediately after the first MGMP lesson. It shows 
that Laura is pleased but having some problems with the mathematics. Whenever the teachers were 
uncertain of the mathematics this made discussion of other issues very secondary. 



LC = Coach; L = Laura) 



C: How did you feel about how it went?" 

L: "It went well all day. I wonder if I did too much acting and poured too 
much on them. I'm not sure they were all with me." 

C: "I thought the pacing was good. You quickly called on students and kept 
things moving during the launch. What would have happened if you had 
slowed that pace?" 

L: "They would have been bored and chaos would have broken out." 

C: "This class has a small number. How did it go in your larger classes?" 

L: "In last hour every seat was filled and it was great. They came up with good 
answers and really caught on. I did not get as far through.'* 

C: "Did you plan your list of mles for activity work before 1st hour or was 
it a result of the day's experience?" 

L: "I knew I had to let them know what I expected of them in these new 
arrangements." 

C: "How do you plan to handle homework?" 
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L: "I haven't thought about it I was too nervous getting ready for today. 
Last night I dreamed about probability." 

C: "How do you feel now?" 

L: "Not ne?rly so nervous." 

C: "Let's look over what you assigned and anticipate student problems." 

L: "I see that I forgot to stress the "nai " in this class. They'll have trouble." 

C: "How do you usually handle homework when the students have problems?" 

L: "They expect me to discuss it." 

C: "Then you should, probably, look over this sheet and select the problems you 
want to discuss or it will eat up the whole period. There is a lot here." 

L: "Yes. Ill do that. Do you think the kids got the fair game example? They 
seemed to have trouble with making it fair?" 

C: "You have to decide whether what you want is to open up the problem to a 
discussion of any change that w.'M make a game fair or whether you want to 
focus on point adjustment Then ask your question in that way - "How 
should I adjust the points to make it fair?" Or "How can I change this game to 
make it fair?" 

L: "They didn't seem clear on the difference between the probabilities and the points. 
I didn't do a good job of that." 

C: "Let's see - for future reference you could have taken the total match and no match 
and rewritten those as points: 

Player A's pts = # of matches 54 Points 

Player B's pts = # of no matches times 2. 54 x 2 - 1 10 pts. 

Looking at 54 versus 1 10 points scored suggests that Player B gets 2 times too 
much. That might have helped. The data really came out well." 

L: "In another class it was weird." 

G: "One group can really skew the data if they do not flip randomly. We also have 
no guarantees in probability! Maybe you should go back to this game to launch 
your theoretical probabilities tomorrow. This one has an easy tree and that would 
allow you to list the points problem again. 

L: "That looks good." 

C: "Don't hesitate to call if you are puzzled by anything." 
L: "Okay. Gre^^t." 



One problem that cannot be ignored is the physical stamina needed to teach in such a demanding way 
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for several periods a day for several consecutive days. By noon after the founh period, on the 
second day, Laura was tired. She is always honest with the kids, but her honesty at times sends 
signals diat the matiiematics is hard or boring or just sometiiing to be endured. A typical comment 
when she is tired is "The only way we are going to make it through this hour is for you to xM touch 
the chips until I tell you to. I repeat 

At this stage die '^activity" is tiirea ening to ouishine die matiiematics. In my coaching 
suggestions we talked about maintaining a focus on tiie mathematics. This can be done through 
questions asked of the kids. I encouraged her to concentrate on pushing students to answer "How 
did you get that?" "How were you tiiinking?" "Why?" And such questions. 

Laura is always very interested when I use student specific references in our sessions. I told 
her two stories about Sammy's comments in class. Sammy is u cute, very small, very active white 
student who has been moved back from tiie gifted class. He and his partner spent a lot of time on 
talking - but 90% of it was on probability. Laura said tiiat she always assumed that when the kids 
talked it was not about math. She is surprised at my reports of student-student interactions. 

Pacing is a bit of a problem. I talked about tiie tightrope we walked between persistence and 
pacing. I told her it was o.k. to pick up the pacing in such cases, since she knows tiiat she will have 
many more opportunities in die unit to pin down students* thinking. 

As the unit progresses, Laura reports the feedback she is getting that shows die class interest 
Her 3rd period (large class) didn*t want to leave at the end of one day because they weren't finished. 
Many staff members have wandered by to see her teaching. 

Here is anodier dialogue from a coaching session at die end of week one of probability. 

(L = Laura; C = Coach) 

L: "Oh, I felt like I was pulling teeth. They weren't with me. In the other classes I 
got much further and felt good about it." 

C: "Why did you feel that you had to do it a bit differentiy in this class?" 

L: "I felt they weren't quite ready. Their answers showed diat they were having 
trouble so I went over another example." 

C: "Isn't that die kind of sensitivity that teacher's always have to have to 
individual classes?" 



L: "Yes, I guess so." 

C: "How do you feel about this class' understanding now?" 

L: "They are doing much better on trees and on writing experimental probabilities. 
They saw the hump in the center of the graph. But look at the graphs I was 
able to do in 1st and 2nd period. (She showed me graphs of sum and product 
games that took 1st period alone and 1st and 2nd period together. Very good 
representations of expected curves.)" 



She had obviously spent a lot of time preparing and seems very solid on her understanding of 
the math content She is beginning to focus on why and to let the mathematical questions drive the 
summaries. 

We talked at length about discipline. I asked how she had developed her style. She said that 
she had worked very hard over the last two years to stop losing her temper and shouting at the kids. 

I pointed out the times she had reinforced positive behavior and the ways in which she had 
tried to bring wandering students back on task without disrupting others but by also putting the 
responsibility for proper behavior on them. 

I asked if this was conscious and she said yes she had been working hard on improving her 
skill in this management area, but she recognized that her need to have every student's eyes at the 
front was probably too strong. She said she knew that maybe students could look somewhere else 
and actually think about what she is <^ >king but she still strives for everyone's active attention. 

She said that her husband had had a hard time understanding why she felt that she had been so 
affected by MGMP this summer. 

L: "I was looking for someth ing. I was really ready. Then what I saw you doing 
this summer challengCv vvhat I had been doing for years. I was one of those 
'so you haven't leamed to add decimals! Well you line up the decimal and ...' 
I have found out that manipulatives and modeling don't take as much time as 
I feared. I feel that I have found effective ways to use them to build understanding. 
I feel like my students are building ways to test what they're doing. I may not 
have covered dividing decimals yet, but I feel that they have some conceptual 
knowledge that other classes aren't getting. I can't wait til the first monitoring 
exam to see how they are different. 1 feel good about what I am doing. This 
probability unit is really pulling things together for the kids in the first 3 classes, 
not quite so much in this one. In those classes the students are using decimals 
constandy to compare probabilities." 

I comm.ented on her obvious attempts to relate things to what kios have done before (and she 

noted) 



100 

L: "Yes. Tin trying to help them get the big picture. You know, everything I have 
i^ead since last sm. aiier reinforces and fits what you all were talking about. I feel 
like it is all coming together for ms." 

For a while Laura had trouble with the Explore phase of the Activities. She frequently fell into 
a discipline role and spent her time repeating directions. We began to work on oying to get her to 
listen to the students during the explore and to react to opportunities presented by the students to 
question them on their thinking. This coaching record shows her beginning to pose extensions 
during an exploration. The report was written after Activity 7, the Basketball Problem. 



Laura said, "I felt the lesson was very good." I agree. I said that she seemed 
to own this one. She laughed and said she had dreamed abou^ it. At 4:30 a.m. 
she was awake thiaking. "How am I going to get those litde darlings to 
understand this?" 

She said she had been afraid she would have to hover over the script. Instead, 
she barely looked at it during the lesson. This made her feel good. She clearly 
liked this activity and felt on top of it. 

She said, "I am surprised that the class stayed with me the whole 55 minutes." 
I emphasized: 

(1) Cohesion brought to activity by her story setting. 

(2) Her advanced organizers for kids (we are going to do (1), (2), 
(3), etc. 

(3) Her care to always "look back" and interpret answers relative 

to the original problem. "What does this number we found mean?" 

(4) Her pacing, today, which allowed her to attend to individual needs 
of students. She gave an extra challenge to two groups within my 
hearing. She was also able to get a couple of kids straightened out 
in their thinking. 

Then we talked through Activity 8. I pointed out the subtlety of the drawing 
without replacement - the difficulty kinds have with listing TO j and/or 
Oi T, the importance of letting students decide on (or at least be in on 
planning) a simulation for the paper problem. 

Laurc., as do many teachers, questioned whether or not students could handle the Probability 

Unit. She underestimates students' ability to think about difficult mathematics concepts. In a 

coaching session toward the end of the unit she revealed how her thinking on this was changing. 

This is an excerpt from a coaching record: 

Laura commented on how imponant it had been to her to have someone to 
talk to about the unit. She said that she expected that a teacher would look at 
the script and see a fraction and say "My kids can't do this." 
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They need to see how the kids can think before they are willing to take 
the risk. Fractions haven't slowed my kids down a bit." 

Laura's thoughts about teaching and her actions in the classroom are not totally together. 
Throughout the unit she has had days which were excellent and other days when the "let's get this 
covered" computational teacher reappeared-days when she put the focus on the students discovering 
the mathematics and days when she "told" them what to do and think. I would characteiize her as a 
teacher in transition with not a lot of consistency in her manner to the class. Her strengths are her 
"acting" ability which makes her Launches real attention getters. She knows about students' need to 
have mini challenges modeled and generally does a good job of launching. She frequently tries to 
relate new ideas to students' past experiences and knowledge. In spite of her volatile temper, her 
caring for her students comes through. She is willing to stick with a student until he/she has a 
measure of success. Herconcep of her role during exploration is a problem. Explores are 
frequendy short and not focused on the underlying mathematics. Activity is taking place but students 
do not always know what the underlying question is. Pacing at times is too slow and questions are 
not thought provoking. 
First Transfer Task 

The project staff had as a major question to determine the amount and kind of help teachers 
need to not only teach a unit of the MGMP materials but to also learn from this experience strategies 
for planning, selecting tasks and materials, organizing activities, and teaching that would be 
transferable to other pans of the curriculum. The transfer tasks were designed to f xus the teachers' 
attention on moving beyond the practice phase (teaching an MGMP unit) to considering how to 
organize their instruction in general in such a way that students focus on concept development and 
seeing relationships among concepts (and related skills and procedures). This part of the case study 
focuses on Laura Ride's first attempt to transfer teaching ideas and strategies from MGMP to a unit of 
her own design. 

Laura planned the transfer task on her own. She chose integers as the topic. This was an 
especially good choice from the project point of view, since the baseline observations from the spring 
before focused on Laura teaching integers. Here is an excerpt from the field notes that shows a major 
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difference from the first obFervations. 



Teacher: "Again let's use our head about addition problems with integers. 
These are exactly the same as we just did. If you receive $5 that's a +5. 
If you nay out $2 that's like a-2. So arc we ahead by $3?" (Teacher does 
problem 1 on a^^signment sheet I). Student: "Yes." Teacher: "If we receive 
$3 andpa> / \ ' can you see we're oehind $1?" Student: Tes." Teacher: 
"The next. c..v,we receive $6. That's +$6. We pay out $4 that's -4. Will we 
be ahead or behind?" Student: "Ahead." Teacher "Yes ahead by $2. The 
next one we receive $1. We pay out $3. Are we ahead or behind?" Student: 
"Behind." Teacher: "Yes behind by $2." 

Teacher: "If you receive $6 and pay $4 are you ahead or behind? How 
many think you'd be behind?" Student raises hand and says: "Okay, I got it 
backwards." (Realizing his error). Teacher: "Are you ahead? By how much?" 
Student: "$2." Teacher "Is paying out $4 and receiving $6, is that the same as 
receiving $6 and paying out $4?" Student: "Yes." Teacher: "What property is that?" 
Student: "Cor^mutative property." 

The model of "receive" and "pay out" was introduced early in the unit and became the 
reasoning tool Laura encouraged her strdents to use to make s^ense of integer situations. This "big" 
example gave the students a frame of reference that was familiar to then*. It provided cohesion and 
motivation in the unit in much the same way the staff used a big problem to provide cohesion and 
motivation in the MGMP units. In a seco'"d observational segment from the same day we see Laura 
organizing the examples the studeiits have worked to set up the data to help students see a 
generalization about situations where you are adding a positive and a negative mteger. Yet, at the end 
of the episode she provides the punch line rather waiting for student insight. 

You all have answers for numbers 17-24 on your papers." (Teacher writes 
questions and answers to these last problems on the overhead. Asking for 
students to respond the answers in unison). Teacher: "How did we get 4 
to the question 7 + -3 and get 4?" Student: "We subtracted 3 from 7 to get 
4?" Teacher "How do we get a -9 for -6 + -3. It looks like we added." 
Then the teacher goes through the questions and the class responds in 
unison that they either would add or subtract to get the answers. 

Teacher says: "Let's look at this carefully." Teacher points out the problems 
where they added and where they subtracted. Student Comment: "Ifwehave2 
negative numbers we add." Teacher: "Is that true? If we keep going in the hole 
we keep going in the hole right?" Look at number 10, we got -12. We kept 
going m the hole. It appears we keep goinf in the hole. Okay if we have 2 
positives we add too. In the other situations we subtracted." Student: "A 
negativ^e and a positive we subtract." 

Tep iier "Okay but there is another problem. How do I know when the answf i 
is - or +?" (Pause). Student: No response. Teacher: "Okay let's do some 
examples. 5 + -7, 8 + -9, -10 + 13, -12 + 7, -2 + 20. Let's do these in our head 
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mentally. If we receive 5 and pay out 7 are we in the hole? Yes by 2." Teacher 
works these problems with the help of a few students in unison. Teacher: "How 
will I know if the answers are positive or negative. In all cases we subtract" 
Student: "It depends on ific's going to be positive. If the positive is bigger 
than the negative." Teacher "Remember yesterday we said all positive numbers 
are bigger than a -10. You're on the right track. If you have more positives than 
you pay out it will be positive. Which of these numbers is farther away from 0? 
My answer takes on the sign of the side that is farther away from 0." (Then teacher 
reviews a couple of problems). "We'll come back to that tomorrow." 

Another excerpt shows interaction patterns and ihe teacher leading students to generalization. 

Teacher: "Do this one on your first number line: 4-7." (Pause as kids work) 
"Where did you end up?" Student: "-3." Teacher: "If you got -3 you did it 
correctly. We started at 4 and went left 7 units to -3. Another way to think 
of this is what is the difference between 4 and 7. How many units is it? 
Student: "3 units." Teacher: "3 units in a negative direction. Do this one 
next: 4 + -7. That's a plus there. We did those (yesterday) remember?" 
Student: "-3." Teacher: "Does your graph look the same? We start at 
4 and because we're adding a -7 we go in the opposite way. They look 
the same. 

* 

Do this one -3 -2. I'm going to put parentheses around mine 
(>3)-(2). Where did you end up?" Student: "-1." Student: "-5." 
Teacher: "How many got -5?" Student: Half the hands go up. Teacher: 
"Where will we start?" Student: "-3." Teacher: "If it said +2 where would 
we go?" Student: "Right" Teacher: "But since ii says -2 we go?" 
Student: "Left" Teacher: "This means what is the difference between a -3 
and 2. How far is it between -3 and 2? How many units?" Student: "5." 
Teacher: "Now this one (-3) + (-2). What did you get?" Student: "-5.'* 
Teacher: "Does you graph look like the other cne? Let's do it. We'll 
start at -3 and add a -2. Which way do we go?" Student: "Left" 
Teacher: "Look at my graphs. They look identical Who can draw 
conclusions about this?" Student: "It's the same problem." Teacher: 
"What do you mean?" 

Later in the same lesson: 

Teacher: "Each time I want you to think about the difference. The 
difference between 4 and 2 is 2 . What's the difference between -4 
and 2? How far is it from 2 to -4?" Student: "6." Teacher: "In 
which direction?" Student: "Left, negative." Teacher: "We'll start 
at -4 and take 2 from it and get -6." Teacher: "How do we change this 
to an addition problem?" Student: "Put a + in between." Teacher: "What 
else?" Student: "Make an opposite." Teacher: "We're gomg to change 
it to it's opposite. How do we change this to an addition [(-4) + (-2) = 
-6] problem? When we pay out 4 and pay out 2 more are we ahead or 
behmd?" Student: "Behind." 

At the end of the class period Laura returns to rules. 
(1/9/86) 

Teacher: "Let me give you some rules so some of you who don't 
understand this will have something to fall back on." Teacher writes 
on overhead: 



ERLC 



110 



104 

Rules for addition: 

1. (+) + (+) = ? 

Teacher: "4 + 3 = 7. So my answer is positive or negative?" 
Student: ^'Positive." 

2. (-) + (-) = ? 

Teacher "(-4) + (-3) = ? What do I get?" 
Student: "-7." Teacher: "What can we say about the answer, 
wmitbe-or+?" Student: "-". Teacher: "Will it always be -?" 
Student: "yes." 

3. (-) + (+) -4 + 3 = -l subtract 

or 

+ 4 + -3 = +l 
Teacher: "What is the answer to the 1st one (-4 + 3 = ?)?" 
Student: "-1." Teacher: "To this one (4 + -3 = ?)?" 
Student: "+1." Teacher: "Sohowdoldecideif it's + or-?" 
Student: "Which every one is further away from 0." 

It is clear from what she did with the transfer task that she has focused on models and 
representations of integers — which certainly is in the spirit of the MGMP model — but she does not 
yet see the MGMP instructional model's phases and their importance. The desks are bac^ in rows 
and students are working individually. The spirit is different in the class. The instructional model 
used could be described as modeling with controlled practice. She does a good job of thx^ - but it is 
not the MGMP model. Since her planning was complete for the unit before our first coaching session 
I decided to de-emphasize the instructional model and as a coach to focus on trying to help her 
improve her questioning techniques (which are vital to MGMP instruction I kept a record of some 
of her questions during class so that we could explore specific examples and try to come up with 
better questions. Here are examples of her questions that give away answers, 

"We don't need a plus sign, do we?" 

'*What happened when we tried to take $? 8 away from $33. Did we go in the hole?" 

After a coaching session Laura came back with a lesson that really emphasized students* 
thinking. She asked better questions and modeled how to think about a problem. Here are some 
examples. 

"How did you do this?" (Procedural) 

"Explain how that thinking works on this one." 

Let's think about it this way ..." 

Student comment: "I got that one. Say this is neat." 
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Laura comment: "We want to use our heads to make things easier." 
Student comment: "I don't know how." 

Laura comment: "Study the example and see if you can figure out where the number came 
from." 

In this lesson, Laura modeled meiacognitive processes by emphasizing "how you can think 
about" various concepts. She really focused on each student thinking. When one student was called on 
and did not know an answer until another uadent whispered to her, Laura said "You must think for 
yourself. What is your answer?" 

The first round of interviews was conducted v/ith each teacher after she/he finished the fiirst 
transfer task. These give insight into Laura's thinking at this stage. She is beginning to see that there is 
an alternative to the approach of teaching the textbook page after page. 



One of the other things that's coming out of this ... And I have to break this 
mold ... is that we have textbooks, and I kind of abandoned my textbook, and 
I think that's directly related to my Probability Unit because it was such good 
material that they wouldn't find hi a textbook, and I find that throughout all 
the book companies I'-^e taken a look at There's a wealth of excellent material 
that's not in the textbook. But what I need to do is make sure I refer to this 
page in the book where they can find ideas related to what I'm talking about. 
Because a lot of teachers will feel that you shouldn't have to run off all that 
extra worksheets and those papers when you've got a textbook, but I found 
some excellent material in the worksheets. And die kids actually prefer it. 

Laura was asked directly about why she chose integers for her transfer task,what her goals were, 

and how this unit differed from her teaching in the past. (L = Laura; I = Interviewer) 



L: Because it would give the students something new to work with during first 
semester. One of the problems I had complained about was that we spent 
the entire fiirst semester rc viewing whole numbers, decimals, introducing 
even a little bit of fi*actions, and the kids are not exposed to anything new, 
which is why we still give the Probability, then I wanted to throw in one 
more new skill so I chose integers. 

I: What was your goal or objective. What did you reach for when you taught that? 



L: Something for them to be able to add and subtract integers. That's what they 
were tested on. And in the process they were exposed to how this related to 
other things they do in life. But all I wanted to see v^as skill on the test 

I: Do you have any other comments just in general about the transfer task. You 
said you're still doing some stuff? 



ERIC 



112 



106 



L: We're still doing the coordinate integers now. And it's interesting because Fm pulling 
everything they Ve learned over the course of the year... They've learned how to solve 
equations using whole numbers and decimals. They've been solving some equations. 
They will be graphing numbers, positives and negatives. Linear equations, IVe never 
done with my graphics, but they will do some like that. Uh ... problem solving ... 
Fve kind of tied it all into something that they've been doing all year long. And they 
can see how that relates to some of the other stuff ... too. 

I: So you're making some linkages between the content and ... 

L: WeVe reviewing the properties that they've learned, reviewing order of operations ... 
all of that's being reviewed through the integer unit But when I test them, I just 
want to know if they can answer that And that's something I have to learn how to 
do ... is not try to test everything that I have shown them but just what is the meat of 
this and what did I expect you to come away with. 

I: Yeah. Um huh. Have you ever taught integers before? 

L: Uh huh. 

I: E jw is it different from the way you taught it in the past? 

L: L. Jie past I would have spent very litde time developing integers as a set of 
numbers. I would have given them the rules for adding and subtracting 
integers. Day 2 ... They did not get those during that week. Uh...by the end of 
the week most of the kids were observed as to what they could do. This week 
most of the kids were observed as to what they could do. This week they got the 
rules for adding and subtracting integers. Just the way it developed, the way I 
tried to tie it all together this time...very different. Before they would have had 
worksheets on adding integers, subtracting them, multiplying and dividing them... 
boom.. .test. And I've stretched it out into two weeks and tying everything I can 
together. 

I: Good. Okay...now...is there anything that you would teach the same way...like, 
like you taught integers last year. What has stayed the same— in your teaching 
last year. What has stayed the same...in your teaching of integers? Anything? 

L: Well they still are getting some practice worksheets, but everything is just done 
a litde bit differently. Maybe I didn't do the number line, develop it as well as 
I did this year. Or, I've used some of the same too!s as I did last year...I just 
didn't pull it all together. 

I: Okay. All right Right You used the same materials but used it differently. 

L: And some new materials. Very little of the same. So ... I'm looking for different 
worksheets. 

I: What about, now, when you think about your transfer task, what do you see 
transferring from what you did there to other concepts? 

L: I think I would still try to continue to tie as many of the skills that they've learned 
together as I can. I, I've always felt that mathematics is so segmented You're 
teaching one skill today, the next skill, and so on, and I'm trying to get them to 
pull together the knowledge that they've learned and use it, so I'll transfer that.. 
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I: Did you use grouping as much during the transfer? 

L: I used grouping once. 

I: You said that was problematic. It just hard... 

L: Yeah. It's still hard for me to decide when I can use...and if Glenda hadn't 
suggested that I probably wouldn't have done it then...Uh...that's something 
that I probably wouldn't have done it then...Uh...that's something that Fm 
going to work on. I am beginning to launch activities a little bit differendy. 
I am trying to hook kids into a concept before I try to teach it. Whereas in the 
past I might say: Okay. Today we're going to learn to do this...and bam...here 
it is. Here's how you do it. Now Fm trying to get their interest level up first by 
finding a different way to launch an activity.. .and then give 

A little later in the interview Laura critiqued herself on the launch-explore-summary model. 

When I think about the launch-explore-summary model, I think I spend too 
much time on the launch. ..if the launch is what I perceive it to be when 1 2an 
trying to get the students ready to be able tc do an activity, and with me, I guess 
it's still part of my nature to, to teach the subject and explain it to the best of my 
ability and maybe get them to do activities along with me at the same time... 
and then give them their worksheets to do to be completed at home. 

Laura rated teaching the Probability Unit, the planning sessions with her coach and the 
feedback as extremely helpful with the transfer task. She saw the other aspects of the Summer 
Experience as somewhat helpful. On reflection Laura seems to sense that aspects of her transfer task 
did not reflect the MGMP model very directly. She indicates in the interview that more direct help from 
the coach would have been useful. 

I: What do you want Glenda to do differently? 

L: I can't think of anything Fd want her to do differently. I value her... 

I: Do you want her to be more critical, more supportive... 

L: No don't be more critical...laughs...No. She's found a happy median in me. 
She knows how to pat me on the back and tell me, okay Laura, you did this 
and that's ^ kay." I can handle that. I can't take what we did to the staff 
this summer. No. I'm getting a great amount of help. Can't say I want 
anything done differently. Maybe. If anything something got screwed up 
in time as far as getting me straight on my transfer task, I would probably 
need a little bit more supervision in Q?:veloping my transfer task to make 
sure that I am using the model that you want. Because I kept saying is this 
what you want? Uh...to have it looked over and say, yeah, this would work 
out fine. And I think Glenda did that, but I still don't feel sure I did that... 
Just a little more guidance developing the task. 

The Similarity Unit and the Second Transfer Task 

In late January Laura started the second cycle of MGMP unit and transfer task. With the 
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Similarity Unit I felt the time was right to begin to emphasize the instructional nxxiel in our coaching 
sessions. I organized my written com/nents to Laura with Launch, Explore and Summarize headings. 
This allowed us to use the language and to continually focus on the meaning of each part of the model. 
I had two additional goals to lay over the phases of the model. We continued to work on questioning . 
As a coach I ftequendy wrote down a suggested alternative to her questions which we would consider 
during our coaching sessions. I also emphasized the importance of keeping the mathematics front and 
center in the students' minds to avoid the problem of activity for activity's sake. One continuing 
problem which I did not tackle was Laura's inconsistency in the class. She continued to be emotionally 
up and down. On down days she would say "I'm tired and you have to listen carefully." On these 
days her signals were confusing to the students. "Is this mathematics important or isn*t it?" would 
surely be a question in the students' minds, Laura continued to make judgemental comments which can 
give students excuses not to learn. 

"This is hard." 

"This isn't going to go well today is it? Maybe youll catch on." 

"This may help some of you. Some of you will choose to do it mentally." 

"We mh get through this?" 

Over the teaching of Similarity Laura ran into several spots where she was fuzzy on the 
mathematics. By this time the students threw out so many conjectures, that at times Laura could not 
judge the correctness of their suggestions. The students had come a long way in their thinking, 
guessing and conjecturing. Laura needed to have real insight into the math in order to guide their 
thinking. At times she had to put them on hold, because she did not know if they were correct or not. 
Some of our coaching time was devoted to sorting out what the students were saying. 

In one example, a group put forward a conjecture during the summary that connected the group 
of triangles simila.- to tl e 3, 4, 5 right triangle through an additive pattern rather than a multiplicative 
pattern. Laura put them on hold. That group refused to leave at the end of the period until Laura and I 
had helped them see that in fact their conjecture works only with ihat one family of similar triangles and 
not with similar triangles in general. The fact that the conjecture work depended on the fact that the sum 
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of the edges was equal to the product of the legs. 

(3 + 4 + 5) = ( 3 X 4). 

The students weie extremely pleased with themselves even though they realized that their mle 
was virtually useless. They had done some good Jiinking. Laura emphasized in our coaching session 
that had I not been there, she would not i.ave been able to figure out what was going on. One coaching 
role that I have played is that of content expert. Laura seems to be quite open in saying "I don't 
understand this part" 

The field notes from three activities in the Similarity unit show improvements and areas of needed 
improvement Laura is making progress in questioning and in allowing students to contribute to the 
development of ideas Here is a segment that shows how easily the students handle the (x,y); (2x,2y); 
(3x,3y); (3x,y); and (x,3y) notation. 



Let's go back to Morris IL He doesn't have any coordinates. It sa)'S 
2xand2y. What does that mean?" Student: "We'll times them by 2." 
Teacher: "So for point A we'll have what? Student: (Correct responses.) 
(Teacher does examples on overhead). Teacher: "And for point B we'll 
have what? Student (Correct response.) Teacher: "Yes you times it by 
2. Here you go 2 x 7 and 2x2. (Jeacher puts this on graph). Let's look 
at Morris in. What are it's coordinates?" Student: "Times by 3." Teacher: 
"What will we iiave for the first one?" Student "15,0." Teacher: "For the 
next coordinate?" Student "21,6." Teacher: "Be real careful because you 
have to multiply carefully. What about point 3?" Student "21,21." 
Teacher: "Okay how about Boris? The coordinates for Boris are 3x and y. 
What does that mean?" Student "Keep y the same." Teacher: "Yes and how 
about X?" Student: "Multiply by 3." Teacher: "Right so what do we get for 
Boris?" Student "21,2." Teacher: "Okay for point C. What do we get for 
Boris?" Student "21,7." Teacher: "Let's look at Doris. What happens to 
her?" Student "x is the same and multiply they by 3." 

Teacher does 2 examples and says: "You get the idea of how to do it now? 
(Pause). Two in your group will do Morris 2 and Boris and 2 will do Morris 
3 and Doris. You decide who will do what in your group and do it." 

Another segment shows the teacher asking more thoughtful questions. 

Teacher: "How would you go about telling somebody how he grew?" 
Student "His mouth is 3 times bigger." Teacher: "Look at his nose. 
How did his nose grow? Look at die width. Did it grow 2 times as 
much? Look at the side of his mouth?" Student: "It's grown twice 
as much." 

Teacher: "Do they look like they belong to the same family?" 
Teacher to student: "What's the same about them?" 
Student "They look the same." Teacher: "How are they 
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different?" Student: "It's bigger." Teacher: Let's pin point it s 
moudi." Student: "It grew 2 units." 

Teacher: "How about the perimeter of his nose?" Student: "4 times bigger." 
Teacher: "Is the perimeter of yours 4 times bigger?" Student: "5 times." 
(Wrong). Teacher: "How'd you get that?" Student: "Oh, I count the squares." 
Teacher "No that is the area. You count these sides. What's that? 
Here you have what?" Student: "6," Teacher: "And here?" Student: 
"12." Teacher: "So how much bigger is the perim'^ter?" Student: "2 
times." 

One problem became obvious during this unit, Laura's use of grouping was svperficial. Students are 
put into groups because the script calls for this arrangement. However, by her actions Laura does not 
in any way hold the group responsible for anything. The students have no clear expectation about what 
they are to do together . They can continue to work individually even though their chairs may be close 
together. At the same time Laora began to see her role in the Explore phasee as something in addition to 
monitoring behavior and progress. She began to ask questions to stretch the students' thinking. "How 
do you know they are similar?" Why are we looking at ratio?" "What does your information tell you?" 
"V/Tiy aren't all rectangles similar?" 

This problem \viiti group work and the role of the teacher during group work was one that many 
of the teachers m the project experienced. This was such a radical change from the role of teacher as 
"deliverer of knowledge" that it was not surprising it was a difficult change. Giving up the tight control 
that "eyes front" allows requires the teacher coming to trust that students can assume some control 
without chaos breaking out. With Laui-a the change began through observing me during the Explore 
phase as I modeled how to ask questions to keep students focused and !o extend their thinking. She 
would frequendy come near a group I was working with and listen. I wOuid then see her asking similar 
questions to other groups. Another way that a coach can help is through being able to focus on and 
record student to student interactions so that during the coaching sessions we could talk about particular 
student insights and confusions. This technique of putting us together as we examined student 
reactions to the mathematical tasks posed was a powerful technic ae for causing Laura to reexamine her 
expectations and beliefs about students. Through these kinds of interactions she began to watch and 
listen to her students in a different way. She began to realize that a group of students could mention 
"the game" on Friday night barely missing a beat on pursuing the mathematical goal. Her estimate of 
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time on task during group work went up. 

During the interview at the end of the year Laura itiakes some comments that show her progress 
on grouping but that also show that she still has a way to go before ±is becomes a teaching technique 
that she would use habitually. (L = Laura, I = Interviewer). 



I: Okay, what kind of, when you think about the similarity unit, 

what kinds of changes did you have to make in your usual teaching 
style. 

L: I w£S going to ask a question for this summer, to ask a set of questions 

for next year (laugh). When does my teaching style become mine and when 
is it still borrowed from MGMP? You know. A lot of the things I've 
incorporated into my way I do things. 

I: Yeah. L: So, even after we did the probability unit, we did some group 
work and we did work with manipulatives then I did my transfer unit and 
we did some group work in that, 

L: I learned a lot of this year watching my kids work in groups and 
being around not just laying back and saying, what are you talking 
about over there? The kids are on task a lot more than I think they are 
and they are talking mathematics, they are getting help and I see them 
working together in ways that I haven't allowed them in the past you 
know. The minute a kid spoke and they weren't supposed, they 
weren't speaking to you it's like what are you doing, what are you 
saying. These kids are learning a lot from each other. That's how 
they got through their whole review this week. 

I: In groups? 

L: I had them working together. Talk to your neighbor, use your 
book, and they were really working on it. 

In the interview Laura was asked what the students got out of the Similarity unit. She responded: 

They had a concrete way of finding area. And it was the first 
experience we had with counting squares counting these for 
perimeter. Um ... those were first concrete experiences. Then 
when we went to area later on, they were able to define and develop 
area quicker. 

I think they enjoyed going through the activities but I think they missed 
a lot of what I was trying to teach them. 

Because when it comes time for them to do problems based on what we 
may have just talked about and summarizing the activities it's just how 
do you do this. 

This excerpt shows that she is beginning to value students having a concrete way to make sense of 
ideas. She is still, however, uaestling with students perception of math as "how to''. They clamor for 
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a rule and Laura often gives one. Her own need to '*teir* math at times causes her to rush the 
summaries by giving the rule or result that the students are on the verge of discovering. 

In the observer's high inference summary at the end of the Similarity unit, she confirmed this 

tendency. She said, 

"The summar/ is the weakest phase. Since groups are not used 
optimally, student spokespersons speak only for themselves. 
Students seem bored or lost during this phase as a result. The 
teacher's need to control is most evident in this phase as she 
controls the questioning and beats the students to the statement 
of the discovery." 

The observer's summary also noted the improvement of the teacher during the Explore. 

"The teacher is good at monitoring. There are no invisible students or 
students with whom she spends too much time. She is quite good at 
facilitating. She asks questions to initiate student's thinking. "What 
is the same/different about the cats?" "How are they growing?") She 
also shows interest and offers encouragement." 

Over the course of the unit Laura became more able to think about the model. This was reflected 
in her preparation for the second Transfer Task. While she still had students working individually at 
times, she specifically asked for help in planning the explores so that students would have a chance for 
group work. She set her goals as developing an understanding of the meaning of percent. She used 
some activity pages from the Mathematics Resource Project. In addition, she wrote a very nice letter to 
parents to get them involved in discussing percents found in the real- world with their children. 

T!»e Transfer Task was moderately successful. Pacing was a problem. The unit was not 
polished. The phases of the model not carefully conceived to avoid some problems occulting with 
students understanding what they were expected to do. There was, however, the nucleus of an 
excellent unit in this first attempt. 

Laura was asked about the transfer task in the interview. Her goal was for the students to be 

able to calculate percents mentally and to estimate reasonable answers and to solve percent problems. 

She used models to help with calculations and problems. 

"And the old me wanted to jump in there and say hey let's do a proportion. ... 
and at the last minute we did proportions and that confused kids at lot." 

Over the year Laura began to realize that using models to help build concepts did not 

automatically improve paper skills. 
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"One thing that I have found is that kids can tell me verbally but they can't 
necessarily do it on paper. I went through a child's test who got many of 
the percent problems wrong because she forgot it was out of 100. And she 
could answer all those questions very quickly verbally." 

Summarize of First Year 

In the interview at the end of the year, Laura shows where she was in her thinking about the 

MGMP experience. (L = Laura; I = Interviewer) ^ 

L: Well what I need to do, now see, it's just like anything else that I do, 
these units are so nice and neat and wrapped up real tight, once I teach 
that unit I don't necessarily go back to it and draw from their experiences 
throughout the year. 

I: Yeah. 

L: So I'm still treating this as an isolated unit. I need to, maybe I could do it 
this summer, maybe confirm the plans in my brain. I'll see where everything 
else connects with what we're doing in our classroom. 

I: Huh, huh. Yeah, that linkage is something I think that comes after youVe 
taught it once and then you stan thinking about now. 

L: Oh, I could have done that 

I: Sure, sure this goes back to fractions or this goes back to that and that. Yeah. 
Okay. Um ... now what do you think about the way you taught the units has 
transferred to your teaching of say, decimals. 

L: I probably am not your typical paiticipant. Because I don't know if you 

remember me in the summer I was so intent. Everything I was counting on, 
damn why didn't somebody to this with me a long time ago. 

I: (Laugh) 

L: I was ready for something different. I knew I was working on concepts 
but I was still having the pressure of working with kids, increasing their test 
scores and I knew there had to be a better way of getting this information across. 
I wanted to take some classes, then I had th summer workshop. 

I: Huh, huh. 

L: So I'm kind of taking it, I'm taking in as much as I can probably process at 
one time and I've tried to implement as much of what I hctve learned as I 
possible can, to the point where I did on my own the fraction unit and trying 
to use the model. It's still in the experimental stage but out of that I learned 
a lot about what I'm trying to teach the kids and how I might use models to 
do that. Initially when I look back what I had taken m what I thought I was 
leammg, what I thought I was doing, I still hadn't understood the model. 

I: Huh, huh. 

L: the launch, explore and summary. I pulled together some more dittos, these 
dittos covered this. So I think now though it's finally becoming part of me to 
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the point where -'ven when I, when I taught circumference urn ... doing area 
performance I had my student teacher and we worked out a unit that was more 
conceptually based than something skill oriented And the kids actually 
experienced cutting apart the different shapes and seeing how we developed 
those formulas and it made an impact on the kids. A lot of what Fve done 
this year it just blows my mind the way kids take a test Now when diey 
want to find area they're drawing squares on their paper. They have something 
physical, somethmg that they can take with them you know, as opposed to 
just a formula. Unfortunately they tried to do that with a trapezoid but they had a 
pretty good idea Gaugh). 

The teachers repeated the Teacher Inventory and gave the Student Questionnaire at the end of the 
school year. We calculated a level for each teacher by computing how far from the "ideal" answer each 
teacher fell. We did a similar computation on student responses. Laura showed a considerable move 
toward the "ideal" in her responses. She was able to think and talk about conceptual understanding. 
However, her students did not perceive a change as reflected in the student inventory. There was litde 
change over the first year in how students saw Laura teaching and organizing her classroom. 

As the year ended I saw Laura as a teacher whose ability to think and talk about conceptual 
understanding was ahead of her ability to create a classxoom environment that was consistendy 
conceptual in focus. She taught some brilliant lessons during the year. But also had periods when she 
was very much the deliverer of knowledge for the students to soak up. 

Toward the end of April she was really beginnmg to worry about how her classes would perform 
on the district monitoring exam which was computational in nature. At our May all group planning 
session she was very verbal about her concem that this new direction (conceptual focus) must be 
successful in the computation development or she and other teachers could not continue. 

When the district scores came back and her classes performed extremely well she became a 
zealous believer. During die summer workshop she spent each afternoon after the workshop with a 
colleague making a year's plan for their curriculum that incorporated parts of all 5 MGMP units. She 
was very creative in reflecting on the year and organizing the district goals around the units. She 
showed that she was perceptive at seeing how she could make connections between die prescribed 
district objectives in mathematics and the MGMP units. 



Year 2: The First Cycle, Similarity and Fractions 

During the second year of the project Laura chose to teach the Similarity unit in November and 
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the Fractions Transfer Task in December. This was part of the 7th grade year's plan which she worked 
out with a fellow *eacher. As is described in another part of this report, the teachers worked on the 
Fractions Transfer Task in groups during the summer workshop. Each was free to choose any part of 
the total work done on fractions to include in their own Transfer Task. Laura elected to start her year 
with another MGMP unit, Factors and Multiples, and to include a fourth unit, th- Mouse and Elephant , 
after Christmas. Her year consequentiy had 6 focal points, the four MGMP Units and her two transfer 
tasks. Fractions and Percents . 

During the summer workshop, Laura took notes, especially focusing on questions that tiie two 
staff members who were teaching added to die script. She also came witii her mathematics questions 
and seemed determined to get it all sorted out so that she was confident tiiat she knew what the big ideas 
were and understood them in a way tiiat allowed her to think about teaching students. 

This increase in confidence and mathematical understanding was apparent from the fu*st 
observation in November. Because Laura had a better understanding of where she was going she was 
able to give the students a better organizer. Comments like the following were often used to focus 
student exploration. 

"That is what I want to pay attention to. We are going to look at the 
area of the figure. I want you to pay attention to what is changing 
and what is not." 

Another immediately obvious change is that Laura has a question or two on the overhead every 
day when the students enter. They sit down and work these out as she takes role. These openers 
ranged from review on some days to an advanced organizer for class that day. Here is an example from 
the overhead of each kind. 

Solve each problem. Record answers in your notebook. 

List all factors of each number. 
(1)10 (2)35 (3)17 (4)30 



Write prime or composite. 
(5)43 (6)59 (7) 19 (8)51 
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Write the prime factorization of each. 
(9) 54 (10) 30 



Guess my rule: How did they grow? 

(J,8) 



(1) 



(3.4) 



(3,0) 



(4.8) 



(2) 



(3.-J) 



(2.4) 



(2.0) 



(4.0) 



(x.y)— (x,2y) (x.y)-*.? (x,'2y)- 

(2x, 6y) ' (2x, 2y) 

(2x, 3y) (4x, 2y) 

(2x. 2y) (4x, 2y) 

(2x, y) (2x, 4y) 

As soon as the class has correct answers for these, she uncovers the other part of the transparencj- on 
which she has asked the additional problem: "Describe several rectangles that are similar to the given 
rectangle." 

Another difference in Laura's teaching is illustrated in the questionirg excerpt from November 12, 
1986. Note that students are providing more of the answers and Laura is asking follow up questions to 
get a more complete answer from the students. Last year she would have simply embeUished the 
students' answer herself. 



T: "What thmgs remain the same when we go from Morris 1 to the others 
Morris 2, 3?" S: "The nose?" T: "Hi w are the noses the same?" 
S: "Rectangles." T: "How about the mouths?" S: "The same." 
T: "What do you mean?" S: "The same shape." S2: "The eyes?" T: "What 
do you mean?" S: "Dots." T: "What else?" S: "Ears." T: "What about 
the shape of the ears? Is the distance between the 2 sides of the ears the same? 
(She is putting one picture on the other of the transparencies trying to show 
they have the same angles) 8:30 T: "What do we call these?" S: "Angles." 
T: "We are looking at the angles of the ears. What other things seem 
to remain the same?" S: "The chin." T: "How?" S: "Flat" 
T: "What other things?" S: "They all have the same lines at the bottom. 
(Using the transparency the teacher compares between the angles of Morris 
1, 2, 3. She puts one picture on the other and checks the angles of the mouth, 
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chin, etc) 

T: "It appears that all the angles remain the same. Look at Boris 
and Doris. Do they look similar to our Morris?" S: "No. Doris tall arid 
Boris is shon. T: "What else is different?" S: "Her face is too skinny." 
S2: *Theears." 8:33 T: "Let's talk about the ears. How about the angles? 
Are Doris' angles in the ears the same as Morris' angies?" S: "No." 

8:35 T: "Morris 1 and Morris 2 - the noses have the same shape?" S: "Yes." 
T: "Boris and Doris - do they have the same shape as Morris' nose?" S: "No." 
T: "V/hat are they?" S: "Rectangles." T: "Are they similar?" T: "Is it enough 
to compare the angles in order to decide if they are similar? The angles are the 
same. So we need something else to decide. (She shows on the transparency 
that the angles of the rectangles and the square are the same.)" 

8:38 T: "Look at your summary sheet." S: "How about Joris?" T: "Let's look 
atJoris. Did Joris grow?" S: "Yes." T: "What happened to Joris? Did Joris 
become bigger?" 8:39 S: "Joris looks like Morris. The noses are the same - 
2 squares." S2: "I think that because of the squares on the sheets you gave us 
are bigger this is the reason for the impression that Joris seems bigger." 
(She gave them 2 different grids. One of them had smaller units than the other 
and this is what the student trys to explain.) 

Laura was much more confident in her understanding of the Similarity unit this year. One 
interesting and problematic result of this was that at times she tended to overkill on the Launch phase. At 
times she asked so many questions and added so much to the launch that there was little if anything left 
to explore. She seemed detcutilned for every student to understand. In spite of these occasional pacing 
problems, the students seemed genuinely engaged in the mathematics throughout the unit 

The transfer task on fractions used folding strips as the model to help students understand the 
meaning of fraction and to develop the concept of equivalence. Laura had not ever used manipulatives in 
teaching fractions before this unit. There \/ere times when she threw too many concepts at the students 
at once, but overall the unit was quite effective. The students were very task oriented, enjoyed the 
activities and were able to model fractions and use these models m answering questions involving 
fractions. Two excerpts from the observations show her questioning and student responses. Note the 
unnecessary inclusion of combined inequalities 1/2 > 1/3 > 1/4. 



8:32 T: "When we are talking about fractions we have to know what a 
whole is. This is going to be our whole. (The teacher holds a green strip 
of paper.) This is the size of the whole. Write 1 on it. (She does it)" 

8:35 T: "Compare the green one to the yellow one that you have." 
S: "They have the same length." S2: "They have the same width." 
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S3: "They have different colors/* T: "What do we call them if they 
have the same shape?'* S?: "They are congruent" 

T: **Fold the strip into two parts. (The teacher folds her strip into 2 unequal parts. 

Most of the students folded theirs into 2 halves) Did anyone fold it into half? 

(The students show her what they did Everybody has 2 halves, she 

docsn*t) Can you tell me what to do so that I will have half too?*' 

S: "They have to be equal/* 8:38 S: "Fold it in the middle/' T: "Compare 

your half with your neighbor/' (writing on the transparency) T: "On each 

of your equal sides write 1/2. (She draws the picture of a strip divided 

into 2 halves and write one half on each part of it) S: "Whatever makes 

you happy." 

T: "How many halves does it take to make a whole?" S: "2." 
T: "What name do we call the top? (No answer) T: "Numerator." 
8:40 T: "What is the bottom part?" S: '*Denominator." (The teacher writes 
1/2 on the transparency and writes numerator for 1 and denominator for 2) 
8:42 T: "What does my denominator tell me?" S: *'Divide into 2 parts." 
T: "Can you be more specific?" S: "2 equal parts." 

T: How can I fold this bar into thirds? (She folds her bar into 3 unequal parts) 
T: '*Do I have thirds?" S: Sort of. They are not the same size." 8:45 T: ':Can 
you explain to me how to fold in into thirds?** [\ student tries to do it. A student 
explained that she folded it first one side and then she folded another side until she 
had 3 equal sides, 3 equal parts and then she pressed) T: "Why don*t you try it and 
see if you get equal parts. Since all the strips were equal when were started, check, 
if your one third is equal to your neighbors. The part in the middle will be what 
ofour whole strip?" S: "1,1/3." 8:50 T: "Whichof those represents 1/3?" 
(She shows a transparency of 4 figures) jS^'t Sll 0 pMl^ ^3 

T: *' Your job now is to carefully fold your remaining bars into (She says and writes) 
4ths. 5ths, 6ths, 8ths, 9ths, lOths, 12ths. Then she adds:) If you finish fold into 
7ths, 1 Iths, and whatever you want to (She adds the 7ths and 1 Iths to the list. 
She writes and says:) T: "Label each part. Compare one of your pieces for 
6ths and 9ths to your neighbor. 

(The children work and the teacher walks around helping them) 8:53 S: "I got 9ths. 
" T: "What will you do with that?" (She means some leftover of the strip) 
S: "Cut it off." T: "No you cannot. You will change the whole." 8:55 (Phone 
call for the teacher) S: "I got 1/8 this time and this time ii is right." S: "Igotl3ths" 
T: "Do first what I asked you to." S: "I did not mean to." T: "Oh. it was an 
accident Don't fold your bars in this way. (Some students folded their bars along 
the long side instead of the short side) 

The following day 

T: "Will 7/8 be equal, less or greater than the whole?'* (The teacher writes 7/8 
less than 1 and uses the less than symbol for that). 

8:32 T: "A unit fraction is one of the pieces that my bar is divided into. 1/3, 1/4. 

Compare the size of the unit fractions. Make some observations." 8:33 S: "Can 
you compare any of them? 1/4 and 1/8. 1/8 is 1/4 folded in half.'* T: "In terms of 
less, greater or equal to what would you say?" S: "1/4 is less than 1/8." 
(The teacher is writing on the transparency, 1/4 > 1/8. She uses words and the 
greater than sign.) 
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8:35 T: "Thinkof other unit fractions." S: "1/2 and 1/3." T: "How 
do these sizes compaie?" T: "Write a comparison statement about 1/2 being 
greater than 1/3. 1/2 is grater than 1/3." (She's writing 1/2, she lew./es a 
space and 1/3.) T: "Again we write 1/2 > 1/3." (She uses tiie greater tiian 
sign) 

8:37 T: "Why don't you compare with me 1/6 and 1/8. Compare for 
me 1/12 and 1/9." S: "1/9 > 1/12." T: "On your paper write 1/12 first and 
then 1/9. Which symbol are you going to use? Less than or greater than?" 
S: "Greater than." 8:40 S: "1/9 > 1/12." T: "What symbol should I use?" 
S: "Greater than." T: "Like tiiis. (She writes: 1/12 > 1/9.) Read it." 
S: "1/12 > 1/9. It has to be less than." 

T "1/13 and 1/15, wWch one is greater." S: "The pieces for 1/13 will be bigger." 



T: "Would you agree witii me that i/2 > 1/3 and 1/3 > 1/4?" S: "Yes." 
T: "1/2 > 1/3 is true. Is 1/3 > 1/4 true?" S: "Yes." T: "We have 2 true statements. 
I want to combine tiiem. These are combmed inequalities." (The teacher writes 
1/2 > 1/3 and 1/3 > 1/4. In a new Une she writes 1/2 > 1/3 > 1/4.) 8:43 T: "How 
can I do tiiat using less symbols?" S: "1/4 < 1/3 < 1/2." T: "Both statements 
have to be true before I can combine tiiem. 

Work in groups of 2. One has to fold the bar so 2/8 is shown. The other fold so 
3/8 is shown. Which one is greater?" S: "3/8." T: "What symbol should I use?" 
S: "Greater than." 8:46 T: "So 2/8 > 3/8." (She writes it on the transparency) 
T: "We read it from left to right. 

8:48 T: "I want to find anotiier fraction tiiat is equal to 1/2. Anotiier piece tiiat is 
equal to one half. Prove to me that it is equal." (The teacher tells the students tiiat 
they are going to talk about equivalent fractions.) S: "1/4 = 1/2." (The teacher 
writes 1/2 =-. 1/4.) S: "Oh, 2/4." (The teacher writes l,/2 = 2/4.) T: "Natasha, did 
you find another fraction that is equal to 1/2?" S: "1/8." T: "Fold your bar and 
show me 1/8. Angela, what do you tiiink?" S: "6/12." (The teacher writes 
1/2 = 6/12." 8:50 T: "Gabrielle, I want you to show us 1/2. I want you to show 
us how you fold the 8ths bar." S: "Oh, 4/8." S2: "3/6." S3: "5/10." 
(The teacher writes 1/2 = 3/6 and 1/2 = 5/10.) 

8:53 T: "Let'.s find a fraction that is equivalent to 3/4. What do you have to fold 
first?" S: "3/4." S2: "6/8." S3: "5/7." T: "Everybody take your 3/4 and 5/7. 
Compare tiiese 2." S: "5/7 is too small." 8:55 T: "How does your 3/4 compare 
to your 5/7?" S: "5/7 is smaller than 3/4." T: "Who has a 7ths bar? Let me look 
at tiiaL Here is 3/4 and I am going to compare tiiese 2." S: "The 5/7 is smaller 
tiian 3/4." (The teaclier writes 3/4 > 5/7) T: "Find me anotiier one tiiat is 
equivalent to 3/4." 8:57 (The teacher distributors worksheets of activity 
1-3 which is numbered 1 by me.) S: "9/12." (The teacher writes 3/4 = 9/12.) 
T: "Everyone compare these 2. Compare 3/4 and 9/12." (The teacher shows 
the student how to fold the bars and compare them.) 



The Probability Unit and Second Transfer Task 

During tile fall Laura coached another teacher in her building. The teacher visited Laura's class to 
observe both the Factors and Multiples and tiie Similarity Unit. Then Laura observed the teacher 
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teaching and had coaching sessions with her. In addition Laura had a student teacher part time during 
the fall. This changing role from teacher to coach also added another dimension to our relationship. 
Now, I was coaching a coach. Part of our discussion always focused on problems she observed and 
wanted to help her teacher change. This experience ?1 coaching someone else was a powerful 
inten'ention in Laura's progress. It helped to focus her attention on the mathematics, on students' 
understanding, and it damped down the theatrics and smoothed out the personality swings. The 
responsibility to model the unit for another teacher caused her to put the mathematics front and center and 
herself in the background This was markedly obvious in the Probability unit Both years she did a 
good job. However, in year two the students were given more opportunity to discuss and explain. The 
activities were successful on their own mathematical appeal to the students. She did not overwhelm the 
mathematics with her own dramatic flair. Her class was a calmer, gentler place for students. The down 
days were not so down and the up days were not so exhausting. 

An excerpt from the observation of Activity 6 shows the students engaged in a good discussion. 
They used complete sentences to try to explain their ideas. 



(She tells the students a story about how she was listening to the radio 
this morning, 95 FM and there was some car to be given away) 
T: "I have 2 hats and 4 marbles. If I reach a hat and pull out a white 
marble I win. What arrangement should my friend have the marbles 
so I have tl.e better chance to win the car." (She wins the car if she pulls 
out the white marble. The teacher draws a picture of 2 hats and writes RR WW 
for the marbles and then she asks the students to give her suggestions how to 
arrange the marbles in the hat so she has a better chance to win. They suggest 
the following 5 suggestions. 

11:20 T: "Do you have a better suggestion? Is there another arrangement? If I 
reach this hat (She points to hat 2 in arrangement E) Should I get the car?" 
S: "No." T: "So this hat is still part of it. Which one is better?" S: "B." 
T: "Can you explain it?" 11:23 T: "Does anyone want to support another 
suggestion? S: "C." T: "Can you explain it?" S: "Chances to get a white 
is 2 to 3." S2: "A, 50:50 chance." (The students give a good argument in 
choosing one possibility over another. They don't just give the letter of the 
possibility but really try to explain why they chose it) 

T: "Have you heard enough?" S: "Yes." T: "Everybody has a choice in your 
head. Heads down, eyes closed. Raise your hand if you ^'^oose A. (3 students 
raise their hands. They cannot see each other since their heads are down and their 
eyes are closed) Raise our hand if you choose B. (12 students) Raise your 
hard if you choose E. (J, nobody raised his or her hand) 
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The observations this year show none of the negative covnments that v/cre in evidence the first 
year. Laura is much more secure in giving more time for ideas to evolve. She is better organized since 
she knows better what to expect in each activity. The rush to task completion that frequently resulted in 
Laura giving rules or procedures for getting answers was almost never in evidence the second year. She 
has a conceptual focus consistently in her classes. 



The Final Interview 

In the final interview Laura is asked to reflect on her students. (L = Laura, I = Interviewer) 

I: Ole Of these which one^ are still giving your students problems? 

L: Memory. I don't ask them to memorize a whole lot of mformation 
but memorj' is still an important part of what they have to recall when it comes 
to taking a test, just being able to communicate with me. Their skills are still 
shaky as far as bemg able to compute. Their conceptual understanding is much 
better. I feel really good about their basic understanding of concepts. ProWem 
solving skills have improved but always need some work on. But Ym pleased 
with their abilities in solving problems. I didn*t spend time this year in saying, 
"step 1 read the problem, step 2 do this, step 3," because youVe seen those 
checklists and all the problem solving that weVe been is kind of like, let*s get in 
here and take this problem apart any way we can and try and solve it, and that*s 
how my kids kind of slug it out, and when I gave them the Shaw-Hiehle 
computational test, that portion of the test I can remember very clearly in the 
past - kids will skip it. They might do one or two problems and say, "hey, 
I can't understand any of ttiis." Now they will go through all of these and they 
are actually trying to find some way to solve that problem, and I think part of 
what I need to put more focus on with my kids is making a better connection 
between their models and actual algorithmic processes. I went through the model 
and I wanted it to kind of unfold all this information to them, and I think I still need 
to focus after we've gone through that, "Ok, now this is how wf can do it", and use 
the rules. I didn't do a lot of that Generalizations are getting rcsi good. 

I: What do you attribute that to? 

L: I attribute that primarily to the MGMP units. 3y doing four of them it' has 
been so ingrained within the unit that they're looking for ways which they can 
s immaiize and draw conclusions. 

I: Ok. What motivates your students to learn content? 

L: Their interest has increased because we use the manipulatives. 
They really enjoy that. Many of my students have expressed that this is the 
first year ^hat they've really had a chance to visualize a mathematical problem 
and then talk about what they're saymg, and be able to explain - that really kind 
of helped them. And I've seen the motivation increase in all of my kids because 
the minute something is in their hands they want lo manipulate it and solve 
problems with it. And they weren't off task all the time. Sometimes they played 
with it, a lot of the times when I wanted to get them moving on a particular activity 
they were right there and they were interested in doing it. So I think the material 
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that was presented to them captured their interest and that motivated them to do it. 

She was asked if the MGMP units had affected her usual teaching style. 

L: I have changed significantly if my teaching style. Just allowing the kids to 
work in groups and getting all the kids engag^ in thinking about mathematics 
and expressing their opinions. I think the biggest change for me was to use 
some type of manipulative to get kids to organize data. The MGMP units gave 
me a compact or concise way of presenting problems to kids. Fm out of my 
seat more throughout the hour. I don't have time to check papers during the 
day, and in the past I could find time to get some of my work done and get 
up and help a kid now and then. 

I: Do you find that in general your classes are less teacher directed, tiiat you 
relinquish more ownership for the students learning? 

L: I give up a lot. The students are really good at helpmg each oth'^r and tiiey 
can explain things more clearly sometimes than I can, and I've been thinking about 
why. Since the beginning of the school year they've been working on 
conceptualization and understanding concepts using a concrete model and this is 
kind of like my first year in using a concrete model, and even though I've presented 
it to them and I think I've done a good job of it, I still tiiink on an algorithmic level, 
so the kids explain things very concretely and when I want to take tiie long way 
around the problem because that's the only way I can see real clear. 

Laura has begun to see the fragmentation of usual instructional materials and seems committed to 

reorganizing her curriculum in chunks. 

I: 01c What about the way that you taught the units that you think has 
transferred to your teaching of your other content? 

L: Well it has transferred - getting kids to organize data, to collect data, to look 
at a chart and generalize from the data that has been collected. I use manipulatives 
in other areas. I'm beginning to put my other areas that I teach togetiier in a 
much moi-^ organized way instead of just pulling out a worksheet because I 
think this is good, and still right now it's a collection of good worksheets and 
from that collection of good worksheets I'm gonna work on that when I find 
the time and put them together so that they're not doing as much as I gave them. 
I gave them a lot of worksheets and I think I can pull out the ones - maybe 
consolidate them is the word that I'm looking for. 

I: Ok. Now if Glenda said that you were going to have to teach another 
Transfer Task next year on decimals what's the first thing that would come 
to your mind if you knew that you were going to plan a Transfer Task for 
decimals? 

L: What model am I going to teach to develop the concept. I'd 
probably use the base 10 blocks. I wouldn*t even have to think about it 
because I know that's what I'd use. My next question would be - I've 
already done work on decimals so I'd have to go through the material I already 
have compiled and fine tune it and reorganize it so it becomes meaningful. I'm 
going to try and integrate decimals and fractions next year so that's what I'm 
trying to give some thought to. I'm trying to think more about equivalent fractions, 
much more than I did this year and see if I can make those connections a little bit 
better throughout the end of the year. 
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I: So if you put like fractions and decimals and ... 

L: Fm going to try and maJce the fractions, decimals and percents ccnjiection a 
lot earlier in the year and work on the equivalent notion and then later on go back 
and talk about what is a percent. So I'm going to stick with that for ii while. 

Laura was asked about working with other teachers in the building. 

I: Akight, as you woiked with other teachers in the building and -itrdent 
teachers has it affected the way in which you worked with them? 

L: Yes. As far as the way I observed my student teachers I observed them the 
way in which Glenda observed me - we all talk about mathematics now all the 
time - the professionalism - that level has been raised significandy and people 
just wonder what's going on in this building because that's all we talk about 
is ways in which we're gonna teach kids, and that excites me because prior 
to that we didn't do a whole lot of talking about instructional strategies - we 
did a lot of talking about, "oh, that child did this, I can't stand that child," 
you know, that type of thing, and that's been improved significantly. My 
student teachers and Kate's student teacher, they talk to other student teachers, 
we talked about what we were doing, and I'm sure they were excited whether 
they will admit it or not. It was a lot of work for them but I think they will 
appreciate it - 1 think they truly will, and Lori, in panicular, my student teacher, 
there was another student teacher in the building who wasn't involved with me, 
she showed him how to teach decimal concepts using manipulatives, he probably 
didn't even do it, but she did take the time and go through modeling some of that 
fc ;him. In my building there are other staff members, special education staff 
members have come to me and asked me to demonstrate how to teach fractions. 

Summary 

The case constructed from the project data shows that Laura Ride is a very different teacher after 
two years of intervention. She has a different set of expectations for her students. She believes that they 
are capable of m.aking sense of mathematics and that ideas are more empowering to her students than 
computational skills alone. However, she still is searching for a satisfactory balance between teaching 
concepts and procedures. The system wide grade level monitoring exam is basically computational. She 
has established herself as a leader in the district and consequently remains concemed that her students' 
performance on this exam does not drop. She feels that her credibility would also drop if this were the 
case. Thus we see a teacher with a strong conceptual orientation who looks for ways to make sure that 
her students maintain computational sharpness. The tension between her beliefs and the reality 
constraints is still a problem for her. 

Over the two years Laura's focus in the classroom has shifted from using her dramatics ability to 
hold the students to putting the mathematics front and center. In teaching the units the second year Laura 
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was much less a factor in students' engagement in the activities. She managed to be much more low key 
and to keep the students focused on the mathematics underlying the activity. The results of this focus 

showed up in a very good performance by her students on the unit tests given pre- and post. Figure 

shows Box and Whiskers Plots for her classes on Similarity in 85-86 and in 86-87. The 1986-87 
classes showed better results than comparable classes in 8.5-86. Both years her students had greater 
gains than comparable classes in the large evaluation study of the units conducted in 1984. 

Beginning during the second year of the study and expanding during this year, Laura has assumed 
a leadership role in her building, her district, and within the state. She has established an active role in 
inse. vice and coaching of her peers. This year she has an extra planning period which she has used to 
work one-on-one in an intensive coaching role with each sixth grade teacher in her building. She wrote 
a proposal and received the equivalent of 12 days over the year for inservice work with her staff and 
within the district She received a state grant to purchase manipulatives. I worked with her on the early 
workshops, but now she has established her credibility and is in increasing demand to do insen/ice work 
with other districts. She has given presentations at area conferences, the state conference and has 
traveled to neighboring states to do presentations on the MGMP materials. All of these public 
professional activities have caused her to continue to reflect, to evaluate, and to grow. She has attended 
a once a week Math Education Seminar on campus all year to continue the contacts and stimulation. In 
one of the seminars a staff member gave a talk on the MGMP research project. A member of the 
audience asked if we felt the intensity of coaching could be reduced without decreasing the progress of 
the teachers. From the audience Laura immediately answered "Absolutely not! Having Glenda at my 
side for two years was essential. We needed that kind of help and support to want to change and to 
really change. I still have pretend conversations with her to sort out my thinking on how my classes are 
going." On another occasion she described what the coaching had done for her in this way, "It has 
given my a philosophy that helps me make decisions about all aspects of my curriculum and instruction. 
It has helped me to sort out what I believe is important for children to learn." 

This past summer, after the intervention was over and after Laura had coached three of her peers, 
she was asked to talk to a new group of teachers who came to MSU for an Institute on Middle Grades. 
She passed out the set of coaching hints bt^low as a part of her presentation. We had never specifically 
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talked about how to coach. Our conversations in the second year focused on specific problems she saw 
with her teachers. These hints came out of her own reflections on our sessions. 



COACHING fflNTS 

1. Before you share observations, allow your colleague to express their perceptions of how 
the session went. Follow-up with positive reinforcement on all areas you thought went well. 

2. Focus on one major concern or problem at a time. 

Provide feedback in written and oral form in the follov^ng areas: 

a) the quality of student interactions and involvement, 

b) wait time for questions and student responses 

c) pacing problems - don't wait for every child to get it, 

d) precise use of mathematical language 

e) questioning techniques - 

f) management problems 

3. Provide suggestions on questions that could be asked to help focus the student's thinking on the 
mathematics. Offer assistance during the explore - keep the mathematics up front 

4. Write the teacher talk, students questions and responses where appropriate to help the teacher 
focus on specific situations. 

5. Provide suggestions on how best to make mathematical connections to the models. Use 
statements such as: This worked for me.... My students had this problem.... What do you think 
about...? 

6. Assist the teacher with understanding the mathematics that is involved. You may need to state 
that you had the same problem. 

7. Provide focus for the teacher on the intent of an activity. Help them understand the connectedness 
and cyclical nature of the units. 

8. Help your colleagues understand the LES mathematical model. 
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The Teaching Style In entory provides another way to look at Laura's growth over the project. 
When she finished the project her teaching inventory score was closer to the ideal than any other teacher 
in the study. The Teaching Style Inventory was taken three times by the teachers in the project. This 
gives a pre-, interim, and post- record of Laura's thoughts about various aspects of teaching. All three 
responses are given here. The questions have been grouped into four categories: communication, 
organization, expectation, and teaching concepts. 



Communication 
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2. When students have trouble. I ask them leading questions. 
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When students have trouble, I explain how to do it. 
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14. Almost all my questions in math class can be answered 








with yes. no. or a number 
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Almost all my questions in math class require the students 
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to give explanations. 






Organization 








1. Almost all help is initiated by students asking for it 
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Almost all help is initiated by my seeing the need for it. 
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3- Almost always many different activities are going on 








simultaneously daring math class 
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Almost all the time the students are all engaged in the 
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same activity during math class 








4. In class, students frequently work togebier on assignments. 
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Students seldom work together on assignments in class. 
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5. When studying a math unit, students spend some time 



working in small groups to solve a big problem 
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The furniture arrangement is the same for every math 
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I seldom change my a»'proach throughout the semester 










(such as ler.ure-discussion, discovery, etc.). 
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I change tr y approach frequently (from discovery to 
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direct telling or from another method to 
something different) throughout the semester. 



15. in my class, I give different assignments to students with 



different ability levels. 
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In my clasf i give tlie same assignment to all students. 
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Expectation 

6. I encourage students to solve a given math problem the 



way I have demonstrated. 
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I encourage students to solve math problems in a variety 
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of ways. 



11. In my math class I emphasize the basic computational 
skills three/fourths of the time or more. 



In my n^ath class I emphasize concept development three/ 
fourths of the time or more. 
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1 3. Understanding why a given rule or procedure gives the 

correct ans' 'eris impoitanL 1 ^ i 

2 ' 2 2 

3 3 

4 4 4 

Understanding the rule or procedure is not critical. 5 5 5 



Teaching Concepts 

7. I present a math concept first then illustrate that 

concept by working several problenis (deductive) 1 1 i 

2 2 2 

,3 3 _ 3 
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Ipresenttheclass with a series of similar problems. 5 5 yL 5 

then together we develop concepts and methods of 
solving the problems (inductive). 



8. Certain topics are repeated (but in more depth) on a 
regular basis throughout the year. 
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Once a topic is covered, that same topic is not covered 
again except during reviews. 



9. When I teach a new topic, I spend a good deal of tlie time 
(1/3) trying to teach students to see similarities 
and differences between new and previously learned 

math ideas 1 ^1 K 1 
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3 3 3 
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New topics are generally taught with limited reference 5 ^5 5 

to previously learned math ideas. 



16. I usually use a game, story, or challenging problem to 

provide a context for a new math unit. 1 1 )C 1 

2 X2 2 

3 3 3 

4 4 4 

I usually do not use a game, story, or challenging problem )C 5 5 5 

to provide a context for a new math unit. 
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17. I usually start a new math unit by giving examples and 
showing students how to work them. 
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I do not usually start a new math unit by giving examples 
and showing students how to work them. 



As 



5 5 



At the end of the project Laura frequently uses grouping; she asks students to explain answers; 
she uses many different approaches such as discovery, guided practice, and explanations throughout 
the semester; she values student understanding; topics are repeated but with more depth at times 
during the year, she uses games, stories, and challenging problems as contexts and motivation for 
mathematics; she no longer teaches only by example and practice. In all of these areas Laura made 
substantial change in her beliefs over the years of the project. The Student Inventory confirms the 
changes in Laura's teaching as perceived by the students. Over the first year the student data showed 
that the students perceived litde change. Over the second year Laura's students saw a teacher who 
carried out in the classroom the same things that she expressed as her beliefs about teaching. 

The change from a computational to a conceptual focus in the mathematics classroom requires a 
substantive change in what a teacher believes is important for students, in what teachers believe 
mathematics is, in what teachers believe mathematics is, in what teachers believe that students are 
capable of, and how teachers believe students learn. This is a complex, long term change process. 
Classroom coaching clearly contributed to the great change that occurred in Laura's beliefs and 
actions. It is equally clear that intensive, long term coaching requires considerable human resources. 
The pay off for this considerable investment is an effective, professional teacher who is already 
deeply involved in coaching her peers as a part of improving the mathematics instruction in her 
building. The project provided a professional support network for Laura. She is now building a 
network beyond her building that will continue to provide her professional stimulation while she also 
builds a network within her building and district that will provide such support for fellow teachers. 
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rath Y n Wpilh A Cfl^i> Shidv of a Cnarhivi Tocher 

This is a case study of Cathy O'Neill one of the Middle Grades Mathematics Project's coached teachers. This 
report is sq)arated int'" ^our sections: 

L Cathy OT^eilFs Classroom Prior to the MGMP Intervention 

n. A Discussion of the &rst year intervention with coaching 

m. A Discussion of the second year intervention with coaching 

IV. Summary of the changes across two and one^half years of the project 

L Cathy O'Neill Prior to the MGMP Intervention 

Ms. Cathy O'Neill teaches six sections of 7th grade mathematics in a JuniOT High School. The Junior High 
School is in an old brick 3 story building in the middle of a small (16,000 ) town which serves the surrounding farm 
community. There arc some small industries in town. It is j^)proximatcly 40 miles from the university. It is a 
quiet picturesque town with a river runing through the middle of the town, suirounded by many fine old houses and 
several historical landmarlcs. 

Due to the concentration of traffic in short halls feeding off a central open marble staircase, the haUs are very 
noisy and congested between classes. During classes there are frequent intemq)tions with student help bringing notes 
to the classroom, some announcements on the intercom for class pictures etc. There appears to be a great deal of 
commaraderie among the teachers in the building. 

Description of room: A vary long drab gray color- old science lab with a large demonstration desk at Uie front 
and science stations on one wall. It needs paint and there is an odd assatment of desks in four very long rows and 
one short row near the windows. There is very little on the walls. Some student woric is displayed on die back 
bulletin board. A diagram below describes die details of die room: 
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The curriculum consists of gelling through "ihe book" (all the chapters). It appears that each math teacher is 
free to do what he/she wants and that there is very little discussion among the math teachers about the curriculum 
either within a grade or across grades. However, Cathy does discuss math with another teacher in the building who 
is also involved in the MGMP project . The math classes are grouped according to ability and Cathy has six classes, 
none of which is the lop group. There appear to be several different levels among her classes. At the start of each 
year Cathy assumes that the students will remember very little math and that she must leach them whole numbers, 
fractions etc.; hence there is very lilde lime for anything else. The class I observe is the sixth hour with 
approximately 25 students, some of whom are labeled "learning disabled". There were frequent absences and several 
interrupdons in every class. 

Cathy has been teaching for about 20 years and for the past 6 years she has been teaching 7th grade math in the 
junior high school. She is in her late forties with four grown children. In college she was a business major, but 
obtained an elementary teaching certificate when her children were young and she was a single parent She has never 
had anyone (except a principal for one period) observe her teach in the twenty years she has been teaching. She is 
quite apprehensive about having an observer and a coach in her classnx)m. 



In May of 1985, prior to the beginning of the MGMP intervention, Cathy's class was observed three !imes. 
The intention of these observation was to provide a baseline snapshop of Cathy's orientation, instructional style, her 
questioning technique, classroom irteraction patterns, management style, typical lesson construction, and class 
routine. 

The following are quotes taken from the observer's summary of the baseline data of Cathy's mstruction in the spring 
of 1985: 

"There was a sense of respect in this room, teacher for students and students for teacher, 
and student for stud nt There was also a sense of learning and a concentration on 
math. Communication was highly interactive teacher to student and student to student 
with on-lask topic." 



The observer goes on to summarize Cathy's strengths and weaknesses: 

Has students help each other 
Has students work at the overhead 
Good rapport with the class 
Students cooperate with her 
Shows a caring atitude 
Asks good questions 
Encourages the students and will try 

to lake them a step further than the lesson 
Gives clear directions 
Establishes clear rules of conduct and 

classroom management 
Tries to involve all the students 
Focuses on content 



Weaknesses 
Maybe too structured 
Algorithm oriented 
Holds tight control 
Could be more "loose" in terms of 
social organization 
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Caih/s Teaching Style Inventory concurs with these observations: she allows students to work together on 
problems, but never changes her furniture arrangement; undei standing why a rule or procedure works is 
sometimes important; sometimes questions require students to give explanations; she seldom poses open ended 
questions; she seidon uses concrete manipulatives or games and uses whole class instruction 
very frequently. Sh^^ does not perceive that her basic function as a math teacher is to convey her knowledge of 
math to students in a direct manner. 

From our baseline data, the pre Teacher Style Inventory and her involvement with the first summer's workshop 
Cathy is very perceptive and a very good teacher. Her mode of operation is entirely teacher directed; her lessons are 
well thought out and she asks many questions which call for a single answer or simple e/olanaiion, but she seldon 
asks "why" or "how did you get the answer?", and seldom creates a series of questions leading to a discovery or 
generalization. A class period usually begins with a review question on the board that students work on while she 
takes attendance, etc. The review questions are cleverly slated - not just skill and drill. An example from the 
beginning of the year on whole numbers is the following: 

Fill in the circles in the multiplication problem: 285 

xOO 

170 4 

40 5 0 
0608 0 

Cathy spends much time insisting on full attention and good manners at all limes. In the beginning of the 
year I thought these demands were er.cessive and based on the evidence of the unruly behaviour of the class- 
impossible to achieve. Her persistence on these rules of operation interferred with the mathematics insUiiciion. But 
she perservered and by the time I was back in January the class aunosphere had changed dramatically. It was 
amazing to see the behaviour of the *^tudents. It was obvious that they liked and respected her and that she returned 
these feelings to eaciustudent. By this time her attention was free to focus on the mathematics - her class was with 
her. However, the strain of my presence and the observer together with the difficult task of shapping up her classes 
and teaching thej^UilS perioa which the MGMP model requires was extremely demanding upon CR. In the 
beginning she would greet me with "the classes today are really out of control, I am not sure I will be able to carry 
on with the lesson." In fact she decided to teach probability to only four of her six classes because of the fatigue 
factor. 

n. A Discussion of the First Year Intervention with Coaching. 

This pan will include the coaches observations with choice of coaching techniques and observed results. The 
Obser\'er's field noies, the interviews of Cathy, the Teacher Style Inventory and Student Survey data will be included 
at relevant points. 
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The PROBABILITY unit was taught from Oct 8 through the week of Oct 21. I was there every day from the 8th to 
the 21sL The obs^er was there for activities 6,7, and 8. 

Overview of coaching 

Prior to the start of the teaching of probabiliy I met with both the MGMP teachers after school. The two teachers 
had not gone over the unit since last summer, so they had very few questions. I gave a brief overview of unit and the 
instructional model and explained that basically my role was to help them in anyway I could. I also tried to explain 
which activites would be observed by an observer and why. During the probability unit my coaching discussions 
look place brieflv after class and for about 10 minutes after school. It was obvious that this was ail she wanted at the 
tinoe. Because of the nervousness described above, I decided not to move around during the exploration part of the 
activities, but did take continuous notes which in retrospect may have added to her nervousness. My comments 
during our brief discussions focused on the positive aspects of the lessons I had obs^ed with the hop? i f building 
up her confidence. Minor suggestions for improvement were sandwiched in between. At the end of the first week 
Cathy has a bad cold - missed one day - which gets c implicated by a week end visit to Ohio; gets back late - starts 
school on Monday tired, not very prepared and still under the influence of a cold. Monday is not a good day. She 
almost quits in the middle of the activity. But the next day she has regrouped and all goes well. 

Comments from the observer's summary: 

"On at least two occasions Cathy almost stopped the lesson, unwillling to go 
on, but continued because of the researcher's presence. Because of this, several 
good and interesting contributions by students were overiooked or ignored by 
Cathy. There were very few, if any extensions of thought presented to these 
students." 

Comments made bv Cai.iV in her first interview: 

She found the feedback from the coach somewhat helpful. "I would have ..liked more of an 
evaluation." ..."I would have felt very threathened by spring if I was introduced to this and 
saying we're going to come in and really critique you and so on, but I don*t feel that way 
now." (Cathy felt her class was uncomfortable abcut observer, who was a nun and wore 
long robes.) She comments: "I don't know why they don't, they think she's glaring at 
them. ... But I think she's back there observing and writing down....she's just there writing 
down...." 

Understanding the Mathematics 

She was somewhat uncertain as to some of the sublties of probability. As a result she misses the point of 
some wrong responses and some of the questions and explanations from the students. Example: one fairly bright 
student keeps insisting that the lottery and some of the other games are fair because both sides have a chance. She 
doesn*t pick up on the fact that fairness depends on equal chances. In fact alter class she slates that she is unsure as to 
why the lottery is unfair and we set up a time to discuss this after school. Later in the unit when she introduces 
the area model she again does not understand the relationship of the area model to probability. But this time she is 
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able to ask me some questions about using the area model in one of our discussion. One question involves" how do 
you know how to divide the given area into the various parts". I showed her an example and suggest that she take 
her clue from the denominator; the denominator will suggest how many equal parts wiU be needed etc. The next day 
in class she incorporated my explanations about area into her explanations of determining probabilities on a dart 
board. She did a good job and was obviously pleased wiih her performance- she beamed when I complimented her 
after class. 



From the observer'^s notes: 



Cathy is going over the following problem for homework. 



2. Find probabilities for this Doard Would ihis board make a 
fair dart game^ 



P(B) 



H A 



'^the teacher asked, 'who is favored' A student answered B. The teacher asked, 
how can we make this fair?* A student who has suggested making triangles ' 
yesterday made the same suggestion today. He said that the boxes evened up if 
you did tlie division. The teacher asked, 'if I take four away from my B*s what 
do I get?' The teacher commented, 'this is still flip-flop isn't it? How can I 
balance this?' A student suggested that they take two B's and make them A's. 
The teacher showed on the transparency how this would balance out the 
problem." 



Later 



If a dan is thrown at random at this dart board, what < 

IS ihe probability that it will land in area What is the 

probability ic will land m area What is the probability ' T" 
It will land in area C? 



P(A) = P{B) = p(C) = 

Scoring: If a dart landing in A scores one point, how many 
points should a dart landing in C score to make the two 
areas yield the same number of poinrs over the long run^ 
What should a dart in area B score^ 

Points for C Points tor B 
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"The teacher said to one of the students, you've got a ways to go.' This was 
the student who had made the triangles before and had a new way to do this 
game as well. The teacher said to this student, 'youVe always coming up 
with a new way of doing things.' The teacher then said to the class 'ail right 
let's dra'v these lines and see what probabilities we will get. What is my 
denominator? What is my bottom number going to be?' One student said 
twenty-five. The teacher said, 'just at random what is my probability of 
getting C?' The teacher repeated the '*at random'* question. With the class 
the teacher figured out the probabilities for each one in the section. The 
probabilities were 1/25, 8/25, 16/25. The teacher asked, 'how can I even this 
up?* The teacher further commented, 'if I get a point for A, a point for B, a 
point for C - that certainly isn't going to be even.' ....One of the students 
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suggested that every time you get a C give sixteen points. Then the student 

suggested that you give two points for a B and one point for an A The 

teacher then showed how this point system would w(xk. One of the girls 
though said she didn't think it was right She said that if you get in the middle 
which is the C section you should get more. The teacher explained that she 
would get more if she got in the middle. The point system suggested by the 
students did work. The student who suggested the triangle made (he suggestion 
to spread out the C's. The teacher explained to the class tiiat what the student 
did was cut this particular game into triangles but the student did not have the 
same unit space for each triangle. The teacher stated tiiat you need die same 
unit space." 

The teacher is correct; you do need congruent units - but congruent triangles would work just as 
weil; Uie student was on die right track. 



In general her questions are good but she doesn't challenge answers or ask enough open-^ded questions. In 
addition to the above examples I begin to suggest asking more questions which require studwits to explain how and 
why they got their answers during Activities 6-8. She begins to ask more questions on how to-make situations fair 
and why they think their answers are correct. Good questions lead into an interesting discussion on how to simulate 
the paper-person situation. However, in the end she imposes her method of simulation. 

Comments from the observer's notes: 

"There are many ways you could do this. Many are too time consuming for me 
to pass out. So I have a pack of cards here, how can I pass these out to 
simulate what we are doing?" 

Comments from the observer's summary: 

"This class was a difficult one in terms of the instructional model. Not letting the 
students choose a method seemed to take some of die energy of die lesson away. The 
fact Uiat CaUiy passed out die cards was a good example of her ability to control and 
direct student activity. This would be a good lesson for discussing what die purpose of 
diis activity really is. Somediing seemed to get lost here." 



BefOTe Activities 7-8 on expected value. Cadiy, her colleague and I had a radier lengdiy discussion on expected 
value. I diink expected value was a new idea for her. I modeled several expected value situations from games akeady 
discusssed in class and talked diem dirough die basketball and paper-person situations showing them how tc write 
down die information etc. She imitated our discusssion on diese activities but I don't diink she has a deep 
understanding yet of expected value - she tended to rush die summary . 



Launch and Summary 

It was obvious diat CR p/flMy v^ry ^^^'•^/"//y and follows die script religiously. She asks most of die 
questions listed in die script and tries to do all parts of each activity. She gives superb directions and explanations. 
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As she teaches the unit during the day she adds small details which aid in the flow and clarity of the directions and 
cxplansaons. When she first introduced &e tree diagrams on the board to help the students i^^d the branches (a 
difficult task) she used an enormous eraser which she held under each branch as the class read the results. A similar 
device was used to read the possible paths that might occur in the mazes in Activity 5. Most of my suggestions on 
explanations and directions are minor since this is her strong point But when I suggest that she moved too quickly 
to a short abstract form for probability, P(y) = , she quickly adjusted to a probability statement in words {P(yellow) = 
1/3 ) and in writing a complete statement about probability rather than just the fraction 1/3. 

Other evidence of resonding n suggestions in the area of explanations (both in the launches and summaries) 
occurred when I suggested that she si^xi asking some questions on expected outcomes such as "how many times 
would you expect to land in area A in 100 spins?" to set the stage for expected value and to clear up any confusion 
between "expected outcome" and "expected value". Her questions on this topic were very good. 

Pacing 

Pacing is another aspect of the MGMP model with which Cathy had trouble. She had a tendency to stay on each 
activity too long and to go for "complete" understandings on the first go around. A major characteristics of the 
MGMP units is that each unit develops understanding of a "big" concept in math. In the probability unit the concept 
of probability is developed in many different settings through both experimentation and theoretical discusssion. The 
only rule used is the definition of probability. Understanding of this only comes after several activities. Cathy spent 
too much time on homework sheets. Sometimes the period ended with time left over . It took many suggestions 
on my part to get her to omit certain things and to speed things up. But her lack of complete familiarity with the 
math involved and with the units themselves may have added to the slow pacu.^ It took more than 3 weeks to do 
the 7 activities and part of Activity 8. 

Exploration and Grouping 

The "exploration phase" of each lesson was almost entirely missing. It was clear from the start that putting suidents 
into groups was not only foreign to Cathy but something she also was dreading. On the first day I was surprised to 
see that she grouped the students to do worksheei 1-1 as an expiration putJiig off the lottery game until the next 
day. I was also surprised when she gave no directions for how to form groups which lead me to believe she had not 
done this part with the other classes. There was a lot of noise and confusion - something she tries to avoid. The 
odd assortment of desks does not help. It is not until Act . 4 with some prodding from me that she starts to give 
some directions for grouping. In fact after class she claims she likes her new rules and will keep them. (The rule 
consists in her assigning the students to specific groups.) In fact for one of the earlier groupings she kept students 
in rows and tells them to each spin 50 times and then share their data vs ±c person behind them. Cathy *s role in 
the exploration is just one of giving directions and answering questions arising from confusion on the students part. 
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Tiie role of observing , challenging and posing questions is missing. 

Observer's summary of the probability unit: 

"Cathy seemed to teach the three activities observed (6,7,8), as three separate 
segments of information. There was not a sense of cohesion in that these 
three developed related concepts. It seemed as though Cathy hciself struggled 
with the content and tried to direct the instruction along the path of her own 
limited understanding. She was not tolerant of any remark seemingly 
Tar-out* in terms of suggestions for doing some activity, even if the 
suggestion was related to the issue at hand. Again it was during this unit that 
Cathy was trying to establish her authority as teacher in the classroom. 

In the Launch phases, Cathy seemed fairly enthusiastic and managed to capture 
the attention of the students. She drew out the suxy lines in very interesting 
and c^tivating ways. However, she held a tight and directive line during the 
mini-challeng-^. She maintained a teacher-directed aR)roach through the first 
Explore and did not allow the students to work on their own. The second 
Explore v is an exercise on the spinner and was presented as that, without 
much preparation for going beyond just collecting the data- For the third 
Explore, in which the students were to choose a method of simulation, Cathy 
decided how the task was to be simulated and everyone did it exactly the same 
way. Again a sense of experimentation and conceptual understanding was lost. 
There was a sense that Cathy didn't believe the studwits were capable of the 
task in the first Explore and that she could't face llie possible confusion of the 
third Explore. The Summary phases consisted of collecting 
data and doing *Jie worksheets. There was seldom a clear connection make 
between a particular worksheet and its preceding Main Challenge. There was 
more a sense of explaining the material as clearly as possible and getting on to 
the next idea. 

Cathy would occasionally give a worksheet for homework and when so many 
students did not bring it back she refused to go over the material, or did so 
very quickly. The exercises were being used as points of discipline and 
establishing expectations. The mathematics seemed to suffer in the long run 
because the major concern of management was not yet revolved. Yet this 
deficiency in the mathematical content could also be attributed in part to 
Cathy's own lack of understanding the mathematics." 

Observer's commments at end of activity 8: 

"The teacher is definitely sincere and obviously has a specific orientation in 
her classroom. What isn't clear is the goal of her orientation. Possible goals 
could be classroom nn:jiagement, content, learning, interaction, her own 
feeling of success, a feeling of success in the students. Right now it is 
unclear." 



Conclusions 

In general most of the coaching centered on helping Cathy become comfortable w ith the mathematics of probability 
and with having other adults in the room observing her. Some progress was made on the quality of the questions and 
discussions in the launch and summary phases of MGMP. The explorations and grouping of students definitely 
needs work. It is obvious that the strain of this project is taking its toll on Cathy - she is fatigued and her patience 
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in class is sometimes very short Consequently the students suffer the Imint of her feelings and act accordingly. But 
in gwieral the students enjoyed doing the probability unit We are becoming friends and I am treated one day with a 
box of raspberries firom her garden and homemade goodies for some of our after school sessions. 



Com.nents from Cathy's first interview : 

1. Discribe all changes you had to make in your usual teaching style. 

"allow for grouping amd more class discussions (interactions); total class time spent 
with class which left no time even for "catching" your breadth"; no daily grades." 

2. What about the content and student outcomes? "Pleased with content, but expected 
higher outcomes in some instances. Some content seemed too difficult for some 
children - too much too fast-" 

3. What changes would you make if you teach this unit next year? "Break it into 2 or 
3 shorter segments; change the lottery drawing so it becomes more meaningful more 
quickly (really drags); Have folders left in room- next year and would encourage taking 
them home to share as we progress; Would also have more expectations as work done 
on work sheets." 

4. What, if anything, about the way you taught this unit do you think will transfer to 
your teaching of other content? "More grouping - more involvement of students - 
Beuer preparation-" 

5. In evaluating the summer workshop she found observing the staff teaching 

the units quite helpful and the the discussion and feedback during the workshop very 
helpful. 

6. What changes would you make in the experiences you have had so far? Initially - 
give a better indication of total time involved in program - has been already far more 
than I anticipated - and although very worth while I am feeling very frustrated and 
'panicky' about covering the remaining material that I am expected to 
cover." 

Additionally from the first interview Cathy claims that the big ideas in 7th grade 
mathematics is "to get them to see some of the applications ...and be able to state 
something from a bigger area of math, ...that is not just the idea of compleung a 
page..." 

She also believes that sudents' "capability is much higher than their level of 
functioning" 

On the importance of skill and drill she thinks '^probably it has been more important 

previously. I get very upset when I feel like I have so much to cover And they don*t 

have som*^ of the basic skills, I don't like to see seventh graders counting on their 
fingers, and....I think it is important. I think it can certainly be overdone. I see no 
point in doing pages of something that a child knows how to do. I don't see busy 
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work, but I think in order to learn ...you can give some variety so they can do some 
skills that are rather important" In response to how do you know if students 
understand she says *'..by the questions I ask them, maybe certainly by their grades they 
get on particular assigments. But just like this thing with improper fractions, I realize 

they don't understand. ... I'm still drawing pictures to let them see that 16/5 is 

actually a lot of parts and pieccs....And looking back now, I taught fourth grade, I did 

not spend nearly enough time on that kind of thing I'm sure I am using some of 

these things even if Tm not aware of them Trying to get more activities involved, 

even taking the fractions and drawing pictures of it, which is someting of an off-shoot 
of this (probability unit and u:ansfer task)." 

TRANSFER TASK 1 

Planning Session 

Before our meeting I suggest that they pick two or three activities that would involve all three phases of the 
instructional model. Since Cathy was concemed about the length of time spent on probability (almost a month), I 
suggest they center their transfer task on material which they are teaching. This turns out to to fractions and so 
"factors and multiples" is the general area both teachers decide to use. The other teacher suggests using the Factor 
Game and the Sieve of Eratosthenes. She says she always does the sieve first so that the students can use the results 
for finding primes etc. Cathy has no suggestions - it maybe that she is uncertain about the nature of the task at 
1 and. We have a short discussion about the model and that the sieve probably does not have a very good explore part 
au-l docs require very careful directions. The other teacher has the Factor and Multiples unit from the MGMP and so 
we discuss starting their transfer task with the factor game and what mathematics can come from this game. We 
discuss the possibility of using the product game and creating another activity centering on the lOO's chart. For 
example, an activity which would have the kids involved in an open-ended investigation of finding patterns in the 
chart. Many of these patterns would involve factors and multiples. I gave them several suggestions and then sent 
them a list of question^ concerning various pattems, but stressed that they did not need to know all the patterns - that 
the kids would have fun adding to the list We ended by setting a date for the transfer task. However, when I called 
to confum the dale, Cathy said she was not ready and we postponed the dale by a week. They had also decided to do 
only two activities: the factor game and then the sieve. 

The Execution of the Transfer Task 

Cathy meets me at the door with the greeting that " the kids are wild today and to be prepared for anything"- 1 
am to take this as an excuse if the activity fails. The factor game took three days! The first day consisted of a lauch 
which was very well done by the use of questions to review factor, multiple and how to find each. The explore 
consisted of groups of two playing the factor game on a 30-board. Cathy reverts to letting students pick their own 
partners and this results in some unnecessary noise. The kids are enjoying the game and Cathy moves about 
answering questions. A short summary occurs. 

The second day Cathy greets me with the announcement that she is going to put the kids in groups of four to 
play the factor game on a49-board. Apparently she did this with some of the morning classes and it went well. She 
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also mentions thai this material is only covering one page in the book and she has a whole chapter to go on factCM^ 
and multiples. I told her that the students will come away from these activities with a deeper understanding of factcx^ 
and she will be able to move faster as a consequence. She is very skeptical of this bit of ne\/s. The explore for 
this game is fantastic. It is the best explore for this activity that I have ever seen. This is the first time that I have 
moved about the room in an exploration. The students are very excited and develop many strategies. For example, 
one set of boys decide to use illegal moves and eventually they cover the entire board; but this involved 
challenging each other as to whether or not a move was legal (X illegal and then requiring the challenged person to 
prove his move. In other groups partners were discussing and developing strategics. More than once opponents were 
askM to prove the numbers they circled were correct There were no calculators but most of the students were 
keeping track of their scores. Many students were using shortcuts iox adding like grouping by lO's which they had 
obviously learned in Cathy's class. Because of the drill and training done by Cathy the students are very competent 
on mathematical skills and techniques. Cathy picks up on the fact that there is much learning and excitement going 
on and asks me if she should end the explore. Since most of the groups were stiU woridng out new strategies and 
re-plays were being called for by the loosers, I suggested that she let them continue. This took the entire period 
The next day was spent on summary with about 15 minutes at the end given for working on one of the home '' }rk 
sheets that went with this activity. The questions and the discussion in the summary were good, but Cathy 
followed for the most part the script provided by the MGMP unit. 

Due to final exams I was not able to observe the sieve activity , but from our discussion there appeared to be 
no exploration or summary and the activity was aU teacher-directed. This was the activity where I was hoping for 
some creative extensions by Cathy as I suggested in our planning meeting. But it is clear that she does not have a 
grasp of the model or of the nature of the mathematical tasks. However, she likes doing the sieve with the color 
coding of the primes being sifted because of the patterns that emerge and she plans to use this activity next year. 

Summary 

In our debriefing session I went over how the factor game could be kept to 2 days with the first explore 
consisting of playing one round on the 30-board and then moving to the49-board, smce her class was quite 
competent in this area. We discussed how pacing gets better with repetition of the activities. I briefly discussed the 
sieve and that it is difficult to execute and perhaps some o Jier activities would have been mare appropriate. I made a 
note to myself that more discussions were needed on the model. However, due to the excitment and learning that 
went on in the groups of four during the playing of the 49-board game, this is the first time that Cathy gets 
a glimpse of the value of a true exploration. 

Observers summary of transfer task: (only the first activ'ty was obser\'ed.) 

During the Launch Cathy played two games of the Factor-Game with the class. 
She won the first game and they won the second game. By the time they 
started playing themselves, they seemed very clear on what the game required. 
The students played with enthusiasm and several sets of game scores differed by 
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only one. Some students were using illegal moves to their advantage and 

raising their scores Cathy had the students play the 49-board before they 

discussed the 30-board. For the summary Cathy went through the First-Move 
sheets, one numl^cr at a time through 49. She gave the students the activity 
sheet ;vith questions about first-moves for an assignment 

I do not feel this Transfer-Task adequately demonstrated whether Cathy has 
grasped the essence of the LES Instructional Model. She followed the prepared 
script too closely and was not challenged to conceptualize the lesion with 
untried content What did come through was the enthusiasm and u.e insight of 
this class. They performed remarlably well in this lesson. They were 
interested, involved, and capable of seeing the nature of the activity. Cathy 
again displayed her need to direct and control but was obviously less threatened 
in her authority role. The class seemed much more subdued than during the 
first observations. They raised their hands instead of talking out They asked 
permission to move about the room and several offered to pass out papers or 
matenals. Cathy, however, retained the responsibility for passing out papers. 

It is not possible to conclude if Cathy, at this point, has assumed to herself 
any or all of the conceptual framework of the LES Instructional Model." 

Comments made by Cathy in her first interview; (The question numbers refer to the question 
numbers on the interview>) 

Q2. As you reflect on your Transfer Task, list and describe any and all 
important changes you made from the way you taught this content last year. 

A. "1. Color coding the sieve rather thanjust crossing out the numbers. 2. 
Looking for patterns within the sieve. 3. Using the (factor game's) 30 board 
and 49 board for introductory material." 

Q4. What if anything, about the way you taught the Transfer Task do you 
Ihink you will use i teaching other content? 

A. "Strive to develop tasks which require more involvement of the student." 

Q6. What changes would you make in any of the experiences you have had so 
fai? 

A. "Initially - give a better indication of total time involved in program - It has 
been already far more than I anticipated - and although it is very worth while, I 
am feeling very frustrated and 'panicky' about covering the remaining material 
that I am expected to cover." 



SIMILARITY 



Planning and Overview of Coaching 

We have an extensive after school planning sessions. I have divided the discussions into two parts: 
mathematics and pedagogy. The following outline was used as a guide. A copy was given to each of the two 
teachers. 
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Mathematics 

Driving Mathematical Goals 
L Propeities of similar figures: 
angle measure does not change 
ratio of corresponding sides is the same 

2. Growth factOT (scale factor): 
length grows by the scale factor 
perimeter grows by the scale factor 

area grows by the square of the scale factor 

3. Test for determining similar figures 

4. Drawing similar figures 

5. Applications of similar figures 

Misconceptions (sources oO 
L perimeter is a length 

2. area is a covering; it grows jy the square of the scale factor 

3. corre^nding sides - how do you decide 

Pedagogy 
Exploration 

1. Look fw stf lent strategies during exploration 

2. Ask quest'.oni, o^fft»* extensions and/or challenges 
Summary 

1. Refer to student strategies 

2. Let students discover patterns in the charts 

3. Ask more "why" and "how" questions 

4. Challenge student answers. 

Time outline: we discussed in detail the first three activities and the possible length of lime to spend on each. This 
outline was also handed out 

Activity 1 Stretchers (1 day) 

An intuitive definition of similarity 
Activity 2 Morris (1-2 days) 

We discussed this in detail - in particular how to create 

all the Morris*; each group would end up with a set by 

each student doing two and then sharing their results. I 

suggested that in the summary they ask questions about 

the chart and go lightly over the growth of area and per- 

meter as these will keep coming up in each activity. 
Activity 3 Rectangles (1-2 days) 

Wc discussed how to use Morris* noses to launch the test for 

similar rectangles; suggested they add another nose and ask 

if it is similar. Reminded them that many students would 

not know how to use the grid for measuring area and 

lengths. 



Postscript to the planning: I asked if I could move about during the explorations. I planned to use my observations 
and actions as guides and hints as to how to use the explorations. I also suggested that I would take notes on 
duplicate paper and give them a copy which we could use for discussion or which could be used by them in their 
teaching of similarity. 
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Understanding the Mathematics 

Cathy only did the first 5 activities for a total of two weeks. She understood the mathematics much beuer than 
in probability. It was clear she felt more comfwtable with this topic. In general she enjoys geometry, even though 
the growth of the area was completely new to her. The pre-planning session may have helped. 

The class atmosphere is completely changed from last semester even though she has the same set of students. It 
is absolutely amazing what control she has ovei Jiis class with out being destructive. The students are happy , eager 
to participate, show respect and have obviously become very skilled in mathematical algorithms including such 
things as ment;)! arithmetic and estimation. 

From the observer's summary: 

"...The struggle for control was no longer a major issue. It was obvious that 
Cathy had sucessfully convinced the class of her role in the classrocxn and on 
the rules for behavior which she expected ihem to folk v. Cathy herself 
seemed more free and relaxed in her role She had tr „ ^ much iess reprimarding 
and paid much less attention to management control. She focused more on 
content and seemed much more prepared and involved in the mathematics. Her 
negative remarks now centered on her own lack of seeing how concepts or 
activities fit into the whole picture rather ihan on student behavior." 

The MGMP Model 

In general all parts of the model including the launch, exploration, summary, pacing and questioning techniques were 
much improved. Rather than speak to each part individually I will offer some general observations to support the 
improvement. 

Activity I. First of all when I walk into the room Cathy has new desks with bright orange flat tops which are 
in groups of 4! The room is much brighter and cheery looking. Still Cathy meets me at the door with "wow I 
am exhausted - 1 have been doing this all day." She is very nervous. She describes confusions that occurred earlier in 
the day when she was using rulers to measure some of the similar figures and that the measurements were all different 
for each student We mention in the unit to use rulers, when we really meant to informally compare the 
measurements in two similar figures using a straight edge, i)encil, etc. Cathy pays close attention to the script. I 
gave her a short explanation of what we meant and suggest that she use a piece of paper or pencil. The first activity 
goes very well and is completed in one period. She models the use of the stretcher very well picking up on all the 
important parts such as the anchor point, where the knot should be etc. The students have no problem with the 
stretchers in the exploration and enjoy it. During the launch she models the use of 3 rubber bands after asking the 
students to predict what will happen. She misses some opportunities to use the students* strategies such as some 
students subdivided the triangle into four congruent triangles. During the explore I mentioned to Cathy that one or 
two stuients responded "4 times" when I asked how pac man grew. Wher I asked what they meant, they said "see 
four of I lese pac mans will fit in the large one. She picks up on this idea in the Summary. There is a good 
discussion on "how much laiger?" - some students might be answering area, and some might be answering length. 
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She cautions ihem to specify area or length. I suggest that she capitalize on this in the next activities. 



Activity 2, The second day Cathy ;s very relaxed, obviously pleased with her self - the activities are going will; 
the grouping is working- it may be due to the nature of t^ie Morris activity. Her directions are superb: She picks up 
a suggestion from our planning session and has each student do two Morrises - the girls do Morris 1 and Doris and 
the boys do Morris 2 and Boris - no confusion. The launch and explore take a bit more than 1 day. I suggested that 
she pick up on the rubber bands and ask how we could draw a Morris 2, 3 with a stretcher, thus connecting the two 
activities. This works well - tells class that they now have two methods for drawing similar figures. I also suggest 
that in the summary she ask some "reverse questions" from the chart such as "If Morris* nose has a perimeter of 42, 
vhat did we grow Morris 1 by?" This went very v/eU, except there still is not ^ough challenging of student 
i-esponses and she has a tendency to answer a question herself if no one gets the correct answer, rather than redirecting 
the question or finding out why they cannot answer the question. Pacing is much better - only two days on Morris. 

Comments from the observer's notes: 

(after an excellent gr>me of tic-tac-toe as an introduction to graphing she 
preceeds to give very clear directions for the Morris activities.) 

"...She told the class that they must plot these points in order to draw Morris I. 
Tne teacher then went over the first set of points. The teacher said, 'think of 
these as being a ;agraph in your English class.* She told the studentJ at 
the end of each grouping there should be a period. This would give them some 
'\d*?ia of how to draw the picture...." 



"...'when you draw Morris II, see how he changes. Does he get smaller, larger, 
fauer, stay the same?' One student said right away, 'twice as laige.* the teacher 
said, 'he says gets twice as large. Why do you say that?* The student said, 

•we*re multiplying by two.* The teacher then went through one point for 

Morris ni, ...one point for Borris, ...one point for Dorris. The teacher went 
through this process by asking questions of the students in order to figure out 
the first point." 



Later from the Explore part of the activity: 

"..The teacher then goes around the room checking and re-explaining to 
individual students. To one student the teacher said *this looks really good.* 
The students are placed so that someone can help them. One particiJar student 
who had been a problem in class is responsible for helping another student 
Everyone is woricing ... The students are discussing their results of their 
pictures. One of the students said, *this one will be bigger.' Another student 
said, *this one will be bigger.* Another student responded to this remark by 

sayaig *right cause we multiplied by 3.* ....Every one is on task The 

teacher asked a student what he thought Boris would be. Several suggestions 
were given by the student on others such as a mouse or lobster. The teacher is 
helping individual students. The teacher said, *remember you always go back to 
Morris I.* ...The students seem involved in this activity. The teacher said, 'all 
right boys and giris, I want you to stop now.* there were several groans from 
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the students The teacher is collecting the papers. Students are talking to 

each other. Above the talking can be heard the names of Boris and Doris..." 

The observer's summary of the first day of this activity: 

"This was a beautiful class. The students entered immediately into the 
tic-lac-toe game and seemed excited about graphing. They were right on target 
answering the teachers questions and talking to each other about the activity. 
There was a sense of interest, curiosity, and learning going on today. Everyone 
seemed to be on task and wanted to figure out what was going on. The teacher 
gave very explicit directions and took lime to cover every possible area of 
confusion. She encouraged students to help other students. It seemed to be a 
well organized, well functioning mathematics lesson." 



Activity 3 . Cathy puts up the transpareny of Morris* noses and asks "Which of these noses are similar?" As 
soon as the transparency goes up , for some reason,! know immediately what the class is going to respond since the 
Monris acii *y was done yesterday. The students respond Monis 1 and Donis are similar because of the same base 
f^' It is not clear why - it just looks and feels good. Cathy expresses some concern about this confusion and I tell 
her that it is still early in the unit. The students use a variety of techniques to count the area of the rectangles - 1 
make sure to mention some to Cathy and she makes a point to ask for some strategies in the summary without me 
reminding her to do so. She asks the questions listed in the script for the summary; it is not clear if she has a sense 
of where the questions are leading and at one point when she asks for a quick way to find perimeter, the students give 
her two conrect answers but what she really wanted was for them to use the scale factor. She finally tells tJi 3m they 
could have used the scale factor and multiply the perimeter of the original rectangle by the scale factor to get the new 
perimeter. Scale factor is a new concept for the entire class including Cathy - it will take some lime to digest this 
concept Activity 3 takes one day since she takes me up on one of my suggestions and uses a few left over 
questions from the summa 7 of Activity 3 to launch Activity 4. 

During the Explore I was delighted to watch one student try to count an area with a large 
number of squares - he kept losing his count Out of firustation he finally counted the 
bottom row and then paused - looked at the rectangle and said to himself "there arc 12 of 
these rows so that the area must be 12 times. Oh this is the area formula!" As he says 
this last statement he looks at me and beams with his discovery. 

Activity 4. She spends a bit too much time going over the worksheet from activity 3 and the students get a bit 
restless. The scale factor concept hasn't caught hold yet and she seems unwilling to move on without a better 
understanding. When she gets to the launch she models reptiling very well; makes some connections back to 
recwugles. Tne reptiling pieces are all cut out from tlie morning classes and the explore goes well; students are a bit 
hyper -it is Friday but they are enjoying the activity. Cathy moves about and asks students to 
demonstrate why their reptiled figures are similar to the original figure. Students were able 
to respond. Act.4 continues on Monday. When I arrive Cathy greets me excitibly and tells me about some of the 
naat things that were going on in the ^'ouos during the day. She let them continue with the second set of reptiling 
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which is rather challenging. I think this was a bit too much and some students get frustrated. The pacing is off. 
Summary goes smoothly; the students like coming up to the front of the room to demonstrate. She uses a chart to 
pull the reptiling of triangles together and picks up some inf(KmaDon on how area grows. 
I compliment her on her room arrangement The desks are in groups for all ine phases of the model. I say "isn't it 
convenient how you can stand in the middle and monitor all the groups". I missed the next day. When I return she 
greets me with "Kids are getting tired - 1 may end with activity 5. (Is Cathy getting tired?) I make some 
suggestions in writing about what could be cut the next time through to pick up the pace. She tried to do too many 
of the extensions in reptiling and this may have caused the class to become a bit bore± 

Activity 5 goes fairly well but the enthusiasm is not quite there - a combination of the intensity of reptiling and the 
fairly routine tasks of determing similarity of triangles. 



Q)mments from the observer's summary for this unit : 

"Cathy seemed to teach the three activities observed (2.3, 4) a; a cohesive unit. 
She herself seemed to have a clear grasp of how the concepts fit together and 
how the mathematics of one activity led into the next one. She was much 
more open to student responses and seemed to enjoy the unit. However, her 
tendency to carefully direct and often tell the result of their activities was still 
operative in Cathy. When she became somewhat unclear or frustrated, she 
would answer her own questions and tell the students what they should be 
finding. 

In the Launch phases, Cathy was enthusiastic and engaged the students 
immediately. She was able to use past knowledge and draw the students into 
the activities. She was clear in her directions both to the students and with her 
own goals and objectives. The Explore phases seemed much more a student 
oriented time. Cathy gave careful directions before each Explore so the students 
could begin at once and she could effectively help those with questions. She 
walked from group to group and seemed to enjoy watching the students work. 
There was no longer the fear of losing control or the fear the students could not 
master the material. Cathy asked a few probing questions and talked to the 
students about thinking harder. The Summary phases seemed to be more 
difficult for Cathy. She had a handle on the mathematics but wanted the 
students to see every possible outcome of the activity. There was the sense she 
gave them so much in the first Summary that she was constantly trying to sort 
it out afterwards. In this unit, however, it was clear that Cathy saw the 
mathematical connections and she was conti^^Mously trying to make them clear 
to the students. It was in the Summary phases that Cathy usually answered her 
own questions rather than have the students discover the connc;tions. 

During these activities there was not the previous suiiggle of unfinished 
homework or the use of exercises as points of discipline. The mathematics 
content was the focus. 



TRANSFER TASK 2 
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The Planning Session and Overview of Coaching 

On April 30, 1986 1 met with both Cathy and the other math teacher in the project after school to discuss their 
transfer task. They had decided to do something with percent I bought out the Ore gon Resource materials which they 
had not seen before. They were ver> excited about the contents but wondered how anyone would have the time to look 
through and pick and choose. None the *v;ss they both planned on obtaining the complete set for their school. We 
discussed what about percents they wanted to teach. Up to this time Cathy had been worried about not being able to 
cover all the material in the book. Her comment was "by the time they got tlirough the two units, probability and 
similarity, and the transfer task on factors and multiples and went back to the book she found she had covered much of 
the content in the book: fractions, equivalent fractions, decimals and some percen , area, perimeter, polygons, and 
applicaticMis". Further more Cathy had talked to the 8th grade teachers and inquired what the beginning 8th graders 
knew about percents and the 8th grade teachers said nothing - this is after the 7th grade teachers had taught 3 chapters 
on percents at the end of the year. So Cathy's comment was "since they don't remember anything after 
teaching 3 chapters on rcents, 7 am throwing out the book - 1 want to just focus on 
understanding percents". This is a big breakthrough on her awareness of the power of understanding important 
c ^-ots and her control over the curriculum. 

xTie teachers had some ideas about using plastic transparent 100 grids. We decided that the mathematical goal 
for the activities would be to understand that percent was a fraction with denominator of 100. The challenge for 
developing a sequence of activities was to answer problems about percents using only the notion of equivalent 
fractions. That is to try to look at all percent problems as one of the parts. A, B, C, is missing in the equivalence: 
A/100 = B/C. 1 don't think they quite understood this challenge as their book refers to three different types of percent 
problems involving p, r, etc. The connection back to equivalent fractions v/ith one having a denomiator of 100 is not 
fully understood, but they commit Uicmselves to uying. The transparent lOO's grid will provide the concrete 
experience and the students will be able to use them throughout the activities. Each activity should have a launch, 
exploration, and summary. We talked abou^ . characteristics of each phase of the model. We also discussed the 
connection to the probability unit where we represent probability as percent and use a 100 grid to analyze the 
outcomes. 

Execution of the Transfer Task 

The two ' xhers had very carefully selected a set of activities mostly from the Oregon Pe^^urce materials. 
When I saw the set of activity pages my first thought was "oh no, the students will be going through a bunch of 
activities with no clear notion of th3 mathematical goals". This was not the case: Each activity was enveloped 
in a launch, explore, and summaiy, but more importantly the mathematical connections were 
established between the activities. It was clear to me and the students that each activity was 
building to a deeper understanding of percents. This was not apparent by just looking at the activity 
pages. 
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After the first activity Cathy commented that she thought the pacing was slightly off and we discussed what 
changes (minor) could be made the next time. My comment to her was that the first time through it was difficult to 
establish the best pace, but the imponant thing was to reflect on these kinds of concerns and make the 
proper adjustments the next time (as she had just done). As part of ike launch she encouraged students to 
estimate the area before they actually counted it. I was disappointed to see that the students were not in groups. I 
pointed out that the students could have shared more of their strategies for determining the percent of the area which 
was shaded. There were some great su^tegies being used by students. These were based on their knowledge of area 
which might have come from the similarit: unit. Some were using the complement or the unshaded part because it 
was an easier area to determine. Even without tiie groupings the students were encouraged to share and discuss their 
results with one another, which they freely did. While each activitiy had a mathematical goal and each fitted into the 
big picture, not all of them had an intrinsic challenge for the students to solve. Creating chall^ging problems is 
very difficult and requires much time, planning, relfecting, and searching. In general teachers do not have srfficient 
planning time to allow them to do creative curriculum development 



Quotes from the Observer's notes on Activity 1 (1st day) 
Launch: 

The teacher said: "We are going to go back to someting we did a long time ago." The 
teaciier then reviews the the basketball problems that were done in the un'n on 
probability. This problem involved a 60 perent free throw shooter and a 40 percent fre^ 
throw shooter. The teacher put the grid of 100 squares on the overhead. She then 
reviewed how sections were marked off and each section stood f(x a certain percent The 
teacher said: 'Today we are going to be extending the idea of percents." The teacher then 
put a worksheet on the overhead which had drawn figures on it She talked about finding 
the area of these figures. They are going to use grids to count squares in order to find the 
area. The teacher showed however that if they put the grid on top of the figure the 
outlines of the figures faded into the grid and they could not see what the figure was. So 
the teacher told them to shade in the figures on the paper. Once they were shaded in they 
could put the grid over it and count the squares. 

Comment^ from the written coaching notes on activity 2 (2nd day) 

"If both of these activities are done on the same day - it would show how the ICG's grid 
is used to v/rite the percent of an area which is shaded, and the reverse, given a percent, 
shade in the appropiate area. These would be two good points to try to generalize 
in the summary. This might be a good time to ask questions like - "If I give you 
20/100, what percent is this?" "What area is this on the 100 grid?" You might even 
slip in something like given '20/50, what % is this or what area is this?" Other 
questions can relate to other area models such as circle, triangle, line segment - given a 
shading find the % and conversely. 



Quotes from the observer's field notes for activity 3 (3rd day): 



Mini-challenge in the launch phase: 

"Okay, now this is what I want you to do. Now listen." The teacher then talked to the 
sUidents about finding percents for their grades. She wanted the students to turn their 
scores into percents. She talked about the percent being the numerator of a fraction with 
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100 as Ihc denominator. The teacher then showed the student how to turn their scores 
with the denominator of 20 into pe rcents. The teacher said, "take your score and turn it 
into a percent Makeitaneouivalentfraction with a denominator of 100." ...They are 
giving her their grades in percent. 

Later -iu*r handing out the activity sheet for the explore: 

The teacher said "okay, I want you to think back to the first day we did this." The teacher 
then referred to percents and changing them to fractions and decimals. The teacher said 
"we are going to build a proportion. Five is to 10 as what is to 100?" Several hands are 
raised A student answered, """O.' The teacher asked, "why?" The student said, "10 times 
10 is 100 and 5 times 10 is 50." The teacher said, "shade in 50. This is not an art class, 
so do it quickly." 

In this problem 16 out of 20 are shaded. The teacher said, "you've got 16 out of 20 
shaded ...."so 16 is 20 as how many out of 100?" A student said "80". The teacher 
asked, "how do you get 80?" the student said, "five times 20 is 100. 5 times 4 is 20 and 
subract that from 100 to get 80." The teacher said did you hear how he did that?" The 
teacher explained it again. 



Later in the summary: 

The teacher goes over the last two problems. The teacher asked, "how many out of 
these 20 are shaded?" A student answered, "8". The teacher then finds the equivalent 
fraction. This showed that 40 percent of 20 is 8. The teacher *hen takes the second 
worksheet The teacher asked, "40 % of 100 is what?" There is no answer. The teacher 
asked, "40 isn"t it? FiO in 4. A student asked "that's it?" 

....The teacher is going to the next problem. The grid is bigger than 100. The teacher 
said, "first of all build your fraction, 25 over 100. The grid has how many squares?" A 
student answered, "200". The teacher said, "set up your proportion; 25 over 100 or 

over 200. How do we find the answer?" A student answered, "times 2." The teacher 

said, "limes 2. Color in 50 squares." 

... The fraction from the next problem was 10 over 100. The students were to get 30 in 
the denominator. The teacher asked the class how this could be done. A student said, 
"multiply by 3 and then reduce to k u 30 on the bouom." The teacher suggested reducing 
first and then multiplying. 



Anecdote from the coaches notes on the summary in the third day: 

Cathy was calling for answers and having students explain their strategies. On one 
particular question a boy recognized by the class as being quite bright gave an answer and 
a very weU articulated strategy for obtaining the answer. Prior to calling on this student, 
several students' raised their hands indicating a willingness to answer. So after the first 
student's answer the teacher turned to John and said "What \/as your answer?" John 
responded "I got the same answer, but I did il wrong." The teacher said "How did you do 
it?" John gave an explanation of his strategy and the teacher replied "that's very good, 
John, that's a good way to do the problenri." John, who was sitting in the front, slapped 
his hand on the desk and excitedly exclaimed "you mean there is more than one way to do 
these problems!" John is a learning disabled student; he was first called to my auention 
on my first visit, when I was commenting on his intuition into a probability problem 
and Cathy told me that he was learning disabled. I not sure what his problem was, but 
he certainly blossomed in this class. 
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I observed three days of this transfer task. They were going to spend another day summarizing. 
Most of the percent problems involved grids: for exampie, to find the percent of the area s'naded 
on a given grid, the students set up proportions such as 20/25 = ?/lOO. My last comment to 
Cath) was: 

"In the summary tomorrow - put forth a couple of problems without pictures - use 
pictures if some students are not ready to make the transfer. Also keep making the effort 
to get the students to talk about percents; that percent is a special fraction and that 
percent problems can be done by using equivalent fractions." 

I did not see Cathy again until a v^eek later at the pull out session for the entire group of MGMP teachers. In 
the debriefing part of this session each teacher reported on their transfer task. Cathy and the other teacher from her 
school discribed the activities and their mathematical goal and strategy for obtaining it. They thei. . ent on to report 
that while they usually spent 3 chapters on percents, this year they only spent a little more than a week. However, 
they decided to use the same test on percents that they used in the past (one that did not use 100 grids). The classes 
scored above the average of past performances and there were many perfect tests even in.the 
low groups. Cathy was truly pleased. I think this finally made Cathy and her colleague believe in the power of 
understanding over memorized procedures. 



Summary of Transfer Task 2 

The transfer task showed great insights into what it means to understand, how to move from concrete 
experiences, to pictures, and then to symbols with the appropiate verbilization and activities to make the transfer 
among these stages of learning. Her directions and modeling in the launch phase are superb. It results in the students 
getting right into the explore stage knowing exactly what to do and what is expected of them. The summary stage is 
much improved There is evidence of more questions asking for "why** and an attempt to get the class to make the 
summarizations. However, there is still a tendency for Cathy to answer her own questions and not to probe students* 
answers, particularly if they may not have the correct answer or the one she was expecting, 

Comments from the observer's summary of the transfer task: 

"I feel this transfer task demonsuates that Cathy has grasped the essence of the LES 
Insructional Model and is most competent with Launch, the Explore, and least at ease 
with the Summary. She seems to have accepted the importance of a conceptual 
foundation and uses activities to provide such a foundation. She seems more capable of 
seeing connections between activities and concepts and produces a sense of cohesion in 
her lessons. She still does not seem to have a clear grasp, however, of drawing out of 
students the conclusions connections. It seems as though she has all the pieces and now 
needs a refresher course on what this is all about." 

Summary of the First Year's Intervention: 

The observer went into Cathy's classroom on May '^S, 1986 to observe a lesson which was not related to the project 
to see if there was any evidence of uansfer of the LES model. 
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The Observer*s comments on a non-related MGMP lesson: 

During this class Calhy introduced the protractor. She had the students examine it and 
tell what they saw. She had them measure angles with her and then on their own. She 
then asked the students !o draw their own four sided figure and measure its angles. She 
encouraged a student who guessed at the results. She had the students practice again with 
her before the class ended. She told the class in the begUiPing that they could work in 
groups. In fact, when the students came in they moved the desks out of rows into groups 
without Caihy saying anything to them and Cathy didn't have them put the desks back in 
rows. 

I feel that this observation does demonstrates that Cathy has accepted many of the features 
of the LES Instructional Model. She launched the lesson with an informal discussion 
about the protractw - "jst gelling acquainted. She demonstrated its use and had the 
students practice. She challenged them to draw a four-sided figure and measure its angles. 
They measured a four-sided figure prior to this exercise. They compared results. Cathy 
reinforced the correct use of the instrument before the class ended, the students were 
allowed to work together, in fact, encouraged to do so. 



1 ne observer's summary of the first year: 

The changes over the year in Cathy's room are the difference between night and day for 
both tether and students. Looking beyond the struggle for classroom management, there 
were improvements in presentation of content and use of the LES Model. 

In the beginning of the year, the desks were in straight rows and there was no working 
together in the classroom. Cathy tried to hold a tight control and placed most of her 
energy in trying to establish rules and order. In teaching the mathematics, Cathy seemed 
unsure of herself and the content lacked cohesion both in the Probability Unit and in the 
Transfer Task. 

The students were loud and uncooperative. They seemed decidedly uninterested in the 
content and were often obnoxious and unruly with Cathy. Assignments and exercises 
were used as Instruments for behavior control-punishments or lessons in discipline. 

The second semester observation took place in April and May. The classroom had new 
desks and were back in rows for the Transfer Task. However, she readily allowed the 
students to move into groups for class. The struggle for control and classroom 
management has been resolved in favor of the teacher, and yet the period of resolution had 
also produced a very positive, cooperative group of students. The transformation was 
amazing. Cathy was much more relaxed and much more focused on the content She 
now discussed mathematics rather than behavior problems. She also seemed more sure of 
the content and projected an enthusiasm and a confidence in the conc^ts. 

Cathy had developed an amazing rapport with the students. She now liked them and they 
seemed to like her. They had calmed down considerably. They were attentive, interested 
in the activities, willing to try the exercises, friendly, cooperative, and willing to help 
each other as well as be helped if necessary. 

In the transformation, Cathy became more adept at using the LES Model. Her Launches 
and Explores became more smooth and cohesive. She gave excellent directions for the 
Main Challenge which allowed the students to begin immediately and complete the 
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activity successfully. She improved her technique for asking questions but still held a 
firm line on control, often answering her own questions before the students could figure 
out the answer. Along with this tendency, Cathy could still use some help with 
{H'esenting possible extension ideas to students and with Summaries ui general. 
Summaries became lecture times rather than periods of discovery and generalization. 
However, Cathy's interaction with students, drawing them out, improved greatly over the 
year. Perhaps most rewarding was Cath/s surprise that the students could do as well as 
they did. I think this helped to convince her of the merits of the LES Model. 



In the end of the year interview Cindy shows considerable change in her views on teaching and learning and 
classroom structure from the first interview. She is more relaxed, confident and pleased that she survived the year 
with an observer and coach in her classroom. 



The following are quotes from her interview: 



Ql What are the big ideas in seventh grade math? 

"I would hope to become 'more independent in their thinking*, ...starling to may be "use 
reference material more readily'*. '*Be more aware of what's going on and see more 
relevance to math". ...In the broader sense "there is some application here and these ... I 
want them to know and need to know." 

QS on student attitudes toward school and mathematics: 

"IVe seen such a variety this year. IVe seen some very slow students who have really 
come on so sux>ng and I don't know what has sparked them, but it*s just like suddenly 
that theyVe turned on to at least learning math class." ..."I think they 've have come a 
long, long way. ..."I think they are kind of surprised at some of the things weVe 
working today with squares and totaling degrees - ..this is our first day with prou-actors, 
...I had them total (degrees) of the angles and then they cut the square apart and they 
could see then that there was two triangles and the sum of their angle measure was 180 
and it was amazing how, to me, how quickly they picked up on it this year in comparison 
with other years. ...I think they are looking for some other ideas ...That each math class 

isn't a liule unit by itself. But that there are some ideas I think they're looking for 

those things now." 

Q6 How important is drill and practice in your math class? 

"I think it's very important but I think equally important is how it's done. Again, not 
with pages of the drill work but to keep bringing it in in other ways, if you're doing area 
you could get into your whole .... , if you're doing something else your're reviewing 
addition, aiKl your decimals. ...I will probably never again do all the chapters 
in the book, like add> subtract ... I am going to simply skip those and 
integrate them in later in different areas." 

Q 7 How do you know when your students understand the mathematics content they are taught? 
"I guess you sense it, I don't buy their responses by the answers and whether they feel 

confident with what they're saying, whether they're kind of ruffing along There ha\c 

been times they have, not done well on tests and yet I know they know more, the test just 
didn't get at evidently their understanding level." 

Comments on teaching the Similarity Unit 

Q 10 Describe any changes you had to make in your usual teaching style. 
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" ..perhaps more questioning about how this was happening and how we got from this 
point to this point" 

Q 1 1 Comments on the content and students' learnings. 

"I think the part where you square the scale factor to get the area could almost be left 
untouched at this point I don't think we were ready for that last summer, it was 
something new... it*s a diftr.ult idea for them... maybe touch on it but certainly not 
expect mastery." 

Q 12 When you leach Similarity next year what changes would you make? 

"..probably introduce it very early in the year, do a few lessons then and then I would 
much rather teach things in bits, and pieces, go back and review some of that and add 
more to it Then have a whole big dump at one time. ...So I would lake a few lessons, 
prolably three, possibly four and then even early in the fall just because it would be so 
different from the way most of these kids have done their math." 

Q 13 What about the way you taught this Unit do you think will transfer to your teaching of 
other units? 

"...the carry over into other units is fantastic. ...like in ratio and proportion, there were 
things you really totally skipped in the whole chapter, they really were familiar with thdt 
and simply maybe pointing out a few things" ...(Cathy is referring to the amount of 
learning th-^t went on in the units - several sections and chapters in the book could be 
cut.) 

"...I think I will always use more models. I have alv.'ays used a lot of models and had 
them work a lot on graph paper, but I think I would be much more conscientious about 
doing it Surface area, I would probably have shapes even traced on graph paper and let 
them cut them out, count till they figure out a different way to ..." 

Q 14 concerning help during the year from the coach. 

"... the first time you are not used to that constant pressure of having observers in the 
room and people writing down what you're doing and as you get used to it I think that 
becomes less of a problem. ..." "...it's also, at first embarassing to have some body 
acting out (in class) because you think everybody's supposed to be sitting here like model 
students and they're not" 

... (concerning the planning and feedback sessions with the coach)..."she (coach) was able 
to offer so many suggestions as we were trying to plan our transfer task ...give us ideas - 
which way to go. It was definitely helpful to have her here." 

Comments on Transfer Task 2: 

Q 15-16 What content did you choose for your secoril trasfer task and why? 

"...percents. And we simply wanted to get the idea across that the percent is a ratio out of 
100 and it can be used as a proportion. We did not pursue the proportion idea that much. 
Our eighth grade teachers this year said they really didn't remember anything their students 
knew from our whole three chapters of percents that we covered last year. Which is 
probably a good months time of struggling because they never know what to divide by 
what, or multiply ... so we thought this year - well let's not even get into that Let's 
just learn what a percent is." 

Q 19 List and discribe any changes you made from the way you have previously taught this 
content 

" ..pretty much by the book... .they have a page of moving the decimal point and you 
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know, they just close their eyes and move the decimal point. Whereas if they're doing 
this shadLig (on a 100 grid) - they really are much more into it." 

Q)mments of LES niolel. 

I-aunch: "'.Jxv not much for story telling. ...I almost feel like the kids are sitting back 
and saying I don't believe this. So my stories come in more ad lib wherever they feel 
aryropiate. ..Just a short demonstration, on the overhead usually." 

Explore: "..in a regular class that is your own kind of working time and this kind 
{IvlGMP units), this is your busiest time... because you are going around and you don't 
then have the time to correct papers.. ..do anything else. So it's mu(*h more time 
consuming." 

On the use of groups: "I don't ordinarily... However they are free to get up and move 
around and work together. I don't have a problem with that. But I don't like grouping, 
it's just too long and spread out... I think they're very advantageous but I think they can 
be very misused too. ...usually when I make an assignment now, when they get through 
I want them to go compare their answers with someone else and when they find a 
discrepencey go back and work it out together. I think that's very valuable for them to 
look for mistakes and I have no problem witli 'Jiat." 



Summarize: "after the explore...getting back together - we did some charts to 
summarize such as today we did four different kinds of triangles...they measured...filled 
in their charts and made statements from their charts." 



Q 23 As you reflect on the experiences you have had this year do you feel the class has 

changed? How do you feel about the class?.. 

"Yes, in my sixth hour, which is the one that was observed. Even though some 
days they have been totally obnoxious, I am constantly annazed at some 
of their test scores and how they come through at the end, I really am." 



The Teaching Svle Inventory an d Student Survey of the Classroom at the end of die arst year 

The teachers repeated the Teacher Style Inventory and gave the Student Surveys at the end of the fisrt y^ar. 
We calculated a level for each teacher by computing how far from the "ideal " answer each teacher fell. A similar 
computation was done for the student surveys. 

The change in Cathy's beliefs and actions about teaching and learning are also reflected on this inventory as 
there was a +16 points movement toward the "ideal score". In particular, her beliefs increased in a number of 
items such as the value of students working togf^ther and in groups (items 4,5,10); encourages students to solve 
math problems in a variety of ways (item 6); emphasizes conceptual understanding a bit more than w^mpulational 
skill (items 11, 13); questions require more explanations, are more open ended (items 14, 20); uses more concrete 
manipulatives (items 25, 40). 

Changes in the student surveys of Cathys classroom showed a positive gain toward the ideal score. 
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Coach's Summary: 

Cathy has made great progress during the year on understanding and using the LES Model. She has come to 
value "conceptual understanding" of mathematics, what strategies are needed to accomplish these understandings - in 
particular the use of concrete manipulatives and activity bascu lessons. In her Spring 1986 interview she talks about 
the value of the units and transfer tasks and wishes there was more time to do such in-depth planning. She also 
recognizes the value of doing these kinds of activities in the elementary grades and plans with her colleague to try to 
work with the elementary teachers in their district She has come to believe that not all concepts are of equal 
importance in mathematics and that deep understanding of a few important concepts carries over into many other 
areas of mathematics. She still tends to dominate the communication within the classroom. But Cathy is a person 
who thinks deeply and carefully about her teaching. As she cor/anues to teach and reflect on the exemplary 
units and the transfer tasks, she will gain the confidence in herself and in the mathematics to open up her 
questioning techniques to allow for more "why's" and "what ifs" and to capture the intended spirit of the LES 
Instructional Model. 



ni. A Disscussion of the Second Year Intervention with Coaching. 

Overview of Coaching and Observations. 

In the Summer of 1986 the entire group of eleven teachers together with 7 new colleague met for two weeks 
at a local middle school. The schedule was similar to the first summer. The first day was spent on providing an 
overview of the Probability and Similarity Units to the seven new teachers and an overview of the Factors and 
Multiples and the Mouse and Elephant Unit to the old teachers. For the remaining 9 days Lappan and Phillips taught 
the Probability and Similarity units to 30 seventh grade students for two hours each day while the teachers observed. 
Eacii teacher was assigned to observe one or two sludents during the acuviues and monitor what sense the student(s) 
was making of the mathematics. That is each teacher was to view the day's activities through the eyes of a student 
In addition, discussion centered on the effect of different strategies. After the students left, the teachers engaged in a 
discussion of the lessons. Questioning and communication were extensively discussed. Management and 
mathematics content was not as important as the first summer. The experienced teachers, having just taught the 
units during the year, were keen to observe specific activites for motivation, questioning etc. The rest of the time 
was spent on developing a common transfer task for the next year. The teachers selected fractions and worked in four 
groups. They came together occasionaly as a whole group to talk about the LES Instructional model, concrete 
models for introducing fractions, etc. At the end of the two weeks each group presented their unit 

Cathy only attended the first day. She was scheduled to go to Europe for the summer. The trip was canceled 
at the last minute but still she only elected to attend the first day. Later in the year when she hsd been working with 
her colleaque (who had attended the summer sessseion) on the fraction unit which was their first transfer task, she 
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commented to me that she felt she had missed quite a bit by not being present for the entire two weeks. It was 
unfortunate as this was a time when the collegiality and networking was really cemented among the group . The 
group reflecting, discussions and planning was a large step forward for tlie teachers in taking ownership of the LES 
Instructional Model. 

During the second year of mtervention both the coaching and observations were scaled back. Only two 
activities (rather than three) were observed. I decided to be there for the first activity and then for the two observed 
activities ; I also decided not to give v ritten comments but to make any relevant comments during our brief 
discussions after class. I wanted them to believe that I had confidence in their ability to deliver an effective lesson. 
Due to a schedule conflicts we did not have any of our in depth debriefing and planning sessions as we did in the first 
year. The teachers seemed confident in their ability to teach the units and the transfer tasks (fractions and percents) 
without my help. In reurospect I think I should have worked harder to have some debriefing sessions and at least one 
or two written reports during the year. 

PROBABILITY, TRANSFER TASK I. SIMILARITY. TRANSFER TASK 11. 

Cathy taught the probability unit first at the end of September and beginning part of October. I am there for 
the first activity. Shv. inuoduces me to the class and I make a few comments on why I am there. She is much more 
relaxed and I become a part of the class; conuibuting to their walk-a-thon for charity and wearing green and white on 
Spirit Day - the day before the Michigan State University and University of Michigan football game when everyone, 
including the teachers dress in the colors of their favorite team. I also pass out MSU pencils and in one of the 
classes one of the students discover that I am the mother of one of MSU's soccer players. I am now a celebrity. 
The class I observe is 5th hour and the students seem to be brighter than last year. The class is very well behaved, 
cheerful, cooperative and have a great deal of respect for Cathy and each other. 

As in the past Cathy greets me with an excuse, "it's not going well today - it's very hot and humid and there 
are many interruptions for pictures etc." 

Yet, Avtivitjr* 1 goes vcr>* well. The desks are afranged in groups. In pdriicuiar ihe "ioiiery game" is well 
executed. She made changes from last year which kept the pace and interest up. Her modeling before and after the 
drawing was a major factor in the class picking up on the unfairness of the game. In fact the table of four boys 
sitting next to me had been assigned numbers in the low thirties and as soon as the lottery started, one of the boys 
commented that "If they draw a 3 on the first draw, one of us four will be the winner - we each have a one in four 
chance on the second draw - the others only have a one in ten chance.'* 

A week passes before I go out again to observe activities 6 and 7. Cathy is much more relaxed and claims 
even though she is teaching probability to foui c^a:;3es, she is not tired yet The students are not put into groups 
and she misses the chance to get the students to buy into the challenge by not having them quess which arrangements 
would give the best chance of picking a red marble. The students are put into groups for activity 7 to simulate the 
one-and-one basketball game. This is a bit flat and Cathy knows this. She says after class that "she did it different 
in the morning and it went better, but she went back to the script for me". She said she analyzed the probabilities for 
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all the situations and lh.en went back and calculated the expected values. I told her that I thought that was a good idea 
and encouraged her to make the unit her own. 

She is much more confonaWe Mth the mathematics and the flow of activities. She ^courages students to 
suggest ways to make the games fair. Students come to the front to separate the area to rejH-esent the probabilities. 
She still lends to dominate the communication and her questions do not require much in the way of "why". 

The Irst transfer task on fractions lakes place in January 1987. The unit is one her colleaque worked on for 
the summer. They used both circular regions and fraction bars for equivalwit fractions. Then they used the bars to 
develop algorithms. They not only use concrete manipukitives but pictures. The kids go back and forth among 
concrete, pictures, number lines, and symbols. The introductory unit on part/ whole is very good and in general, even 
though this is taking mc«-e than a week on equivalent fractions (one section in the book), Cathy is very excited and 
S( s the amount of understanding that the students are gaining. 



The following is taken from the observer's notes, 1/15/87 : 

The students were given an exercise sheet containing several problems with a fraction and 
a geometric interpretation. The students were to find the whole. 

#8 

1/3 



Z7 

T: "If this is 1/3, who can come up and draw a whole?" 



SI. drew 



T: "Are there any other ways to do this?" 

Two more students went up and drew the following models. 



#12 

2/3 




T: " What about # 12. It is the hardest of all. It sta/ts witi» 12 dots. Can you find the 
whole?" 

S: "Find 1/3 of the whole first. That is 6 dots. Then you can tind the wnole." 



Some of the answers t^e students give are very insightfu*. She doe{n"t seeem to capitalize on 
them such as asking follow up questions ot asking if the strategy w Jl work on other problems. 
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The transfer task is a large improvement from last year with much evidence of the LES model and much planning to 
come up with the appropiate tasks, sequencing and student activities. She has the class in groups for this set of 
activities. The one weakness is perhaps the explores are not centered around a "true challenge". (This is true of all 
the groups last summer.) Vta challenges do not rromote enough discovery on the part of Uie students. 

The similJ'rily unit is not done until May 4. 1987 and the second transfer task at the end of May. However, 
Cathy and her colleagues were asked to present their percent unit at a regional mathematics meetings in February. 
We had brief planning sessions on some suggestions for what the message of the presentation should be. It went 
well and they seemed to be pleased with being asked to share their knowledge. Both the similarity and transfer task 
on percents go much be:ter than last year. But perhaps Cathy is too relaxed. Sometimes the enthusiasm is not quite 
there. However, she mentions in an interview last year that she is not good with stories, but the spirit is not quite 
there. The tic-tac-toe is not one of suspense and discovery as she gives the students the numbers for the axes. This 
game was much oetter last year with a real sense of discovery. It is late in the year and the pressure of not having me 
in the room may be showing. She is definitely more confident of the "'-aterial and in the flow of the «ctivites. Her 
knowledge of the scale factor is much sounder. She doesn't go for mastery on the first try, but is content to let the 
concept develop naturally in later activities. Her summaries consist of many questions, but they usually require 
either a number, answer, criterion for similarity or how to do a certain procedure. There are not many why's or 
extensions. 

She felt her students showed more improvement on the pre and ^ jst tests for both units than her classes last 
year. Our student test score'' show that in both years the students did quite well and the gains were about the sanrx, 
but she may be using the quality of discussions and her own confidence as part of this evaluation. 

SUMMARY OF THE TWO YEAR INTERVENTION: 

The effect of the two year program on Cathy can be seen in both her Teacher Style Inventory and the Student 
Surveys which were administered three time:> during the intervention. The results are: 



Spring 1985 Spnng 1986 .Spring 1987 Change 

Student Survey of the Classroom: 27.02 23.42 24.11 +2.91 

Teaching Style Inventory: 48 32 37 +11 

Cathy started out closer to the ideal score in the Teaching Style Inventory than any other teacher in the origmal group 
and still her improvement was substantial. Overall there was an improvement on both instruments from the Spring 
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of 1985 to Spring 1987, but that there was an actual drop from Spring 1986 to Spring 1987. Some possible 
explanations for this might be that she was overiy anxious to please me and answered what she thought we wanted or 
di'ring the final year of intervention she had a chance to reflect mcM^ and wa.* more sure of herself and on what parts 
of the program she valued tlie most. Missing the second summer followed by the less intensive coaching may have 
contributed to the adjustment of the final scores. 

The Te8chin £> Stvie Inventorv: nre> interim and post with evidence from the last interview 

(Sim 

Examaning the Teaching Inventory we find Cathy moved in a positive direction the first year and then 
reversed the second year on items 5, 8, 12. 18, 20, 22: 

She moved in a linearly positive directions on items 4,6, 10, 11, 13, 14, 21, 25, 26: 



She either remainded constant or changed slightly in a negative directions on the other items. 



The LES model: groupin g and whole class instruction: 

In item 5 she changes her mind about the use of allowing students to work in groups. This is somewhat 
misleading since she does allow and encourages students to work together on homework etc. 



From her last interview in the Spring of 1987 she says: 

I: "..so when you think about teaching your units, (MGMP units), what kind of changes 
did it make in your regular teaching style?" 

r "The fL'^t one I rhink would be Uie grouping. I just do not like my students in groups, 
I cope with it when we do probability and similarity. A few other chapters and areas we 
have covered we have worked in groups. I am more comfortable with them working in 
rows and giving them permission to go work with each other, so that any given day they 
might turn their desks and work with somebody else, or go sit by somebody else, but I do 
not like them sitting in groups of four or six. For me I quess I like the structures of the 
rows. For the instruction time and when they are working on some of their material, 
fine. So that was one big change I had to make, was accepting them in groups, and 
allowing more time exploring. I'm sure I allow more time now for them to work with 
each other after I have done some instruction kinds of things and I might go back here and 
have 4 or 5 kids come around me if they're having trouble, so there's more of that kind of 
thing." 

I: "What about the way you taught the units this year- do you think has transferred to your 
teaching of any ether math content that you would teach?" 

C: " Some of the grouping that I do and more of the exploring and even when Tm using 
my overhead I might try to - rather than just suiiace area I would cut the surface out of 
graph paper and have a uansparency so they could see rather than just talk about the squares 
they could see the squares , that kind of thing." 
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I: "...What are your plans for next year?** 

C: "Probably try lo incorporate more of these ideas into the vay I am teaching, most of 
the areas, probably not have that much more grouping. I would group for the probability 
and similarity just so they would have their experience, but I prefer the way I group which 
is in rows and then small groups that can fluctuate from day to day." 

Later 

C: "I think if your program goes on , the teachers getting involved should be more aware 
of the involvement I don't think I had any idea of the time I would be spending on it 
when I first went into it." 



As I read these comments in juxtaposition t jach other it occured to me that Cathy may think we want 
students in groups for entire lessons. That was not necessarily our intent; we put students into groups in the 
summer for the entire time - we had 3 or 4 students to a table. But the expiure part of the LES model is the only 
part that is necessary to have groups. Most teachers find it more convenient to leave them in groups for the entire 
unit Still I think she misses the true intent of the group work in the explore; that is, having students work 
together on a challenge, share or construct strategies and conclusions. She does not comment On the Launch or 
Summary. 

However, there is evidence that she values grouping on th i caching Style Inventory: 

In item 4 she went from a strongly agreeing w ith "students frequently work together on 
assignments" to a verv strong a greement with this item in the end. On item 10 she went 
from a strong ureement with "the furniture arrangement is the same for every math lesson" 
to on the post strongly agreeing with "the furniture arrangement varies according to the 
lesson". In item 18 she went from very frequently using the "whole class instruction" as a 
su-aiegy to frequently and then back to very frequently. Also in item 35 she when asked 
what percent of the homework assignment is completed in class by most of the students 
and what percent is begun in class but finished at home , she went from 80% to 50% on 
the first and 19% to 49% for the latter. 

This might be interpreted as more time in class is spent on group-type activiles and discussions 
rather than hOTr.cwork sheets of drill and practice, possibly reflecting the LES instructional model 
of the MGMP units. 

Finally, she claims the units are too long to do in one stretch. 

C: *'I would rather do probability and similarity closer together and then maybe at the end 
of the year go back and review some of these ideas." ..."In both of these units I would 
really love to see them introduced in 6th grade - the first four activities and then pick up 
fror^ that and ...do a quick review in 7th grade and extend the units. I think it would be 
much more beneficial.". .."I think they (students) get tired of this kind of learning too, 
expcciaUy to start with because they're not used to it at all, and they are more comfortable 
with an assignment, a grade, they know where they're going, and their parents are in many 
cases more comfortable with that. So there's a whole new ball game here, that you have to 
educate the kids into working this way." 

Using concrete manipulatives: 

In item 25 on the use of concrete manipulaives she goes fro.n seldom, sometimes, to 
frequently. For item 40 on the pre MCMP she lists compass, protractor ruler, and 
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caculaior as her manipulaiives and on the post-MGMP in additon to these she adds solids, 
cans, boxes, models. 

This is supported in her comments from the last interview: 

I: "..How well do you think it went (transfer task on fractions)?" 
C: "Very well. I would like to start that even earlier in the year. The kids enjoyed 
making their fraction bars. I think if we did it again rather than have them try to fold it 
we would actually have them marked out, because as they got to the smaller ones it was 
very difficult to have them fold like the 9th or 12ths and then try to have them compare 
that to the 4ths because just in the folding the construction paper, the folds would use up 

some of the material, so none of it worked out quite the way it was supposed to they 

did a good job on it, but none of us can fold construction paper six times and get good 
sharp creases. 

I: "When you think about the two Transfer Tasks that you did this year, what kind of 
changes did you make in the way you previously taught the units, say 3 years ago?" 
C: "With the fractions I think before I simply assumed they knew what fractions were. 
We didn't try to draw fractions. If I taught 1 3/4, 1 assumed they knew what that was. So 
I spent a tremendous amount of time developing the idea of a fraction this year compared to 
what I had done other years, equivalent fractions, the same way, using uhe fractions bars, so 
there was much more hands on for them and that basic understanding of fractions. When 
we got to the adding, subtracting, multiplying, dividing , we went back to the boc* and did 
more of the way I've always done it. 

Views on conceptual understanding and problem solving: 

In item 6 she moves in a positive direction '* om "I encourage students to solve a given 
math problem the way I have demonsiratea. toward " I encourage students to solve math 
problems in a variety of ways." 

In item 11 she also moved in a positive direction from "In my math class I emphasize the 
basic computational skills three/fourths of the time or more." toward "In my math class I 
emphasize concept development three/fourths of the time." 

In item 13 she moves in a positive direction from "Understanding the rule or procedure is 
not critical" toward 'TJndersiandlng why a given ruie or procedure gives the correct answer 
is important." 

In item 14 she moves in a positive direction from "Almost all my answers can be answered 
with yes, no, or a number." toward "Almost all my questions in math class require the 
students to give explanations." 

In the above four items she started in the middle and went one step toward the positve directions. 

Items 20, 21. and 22 cover the use of instructional strategies. In item 20 (Posing 
open-ended challenges) she went from sometimes, very frequently, and finally to 
frequently. In item 21 (Gathering and organizing student responses) she goes from seldom 
to frequently. In Item 22 (Encouraging analysis and generalization) she v/ent from 
sometimes to frequently and back to sometimes. 

During the two year intervention Cathy's awareness of conceptual understanding and its role in the 
curriculum increased. This is supported in the following comments from the May 1987 
interview: 

I: "What are the bit ideas in 7th grade math?" 
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C: "Fd like to see kids being able to utilize some of the skills they've used and apply them 
more rather than just rote learning - 1 would say applications." 

I: "Compare the level of functionbg and potential capability of your mathematics students 
in the following categories: memory, skills, concepts, problem solving, applications, 
generalizations." 

C: "I think it's closer, I think they are closer to their capability but I think they're all still 
below, and especially in being able to generalize and do the application. They are just sc 
used to wanting to do a whole page of adding and then needing more instruction to be able 
to apply Uiat maybe some place else." 

I: "How important is drill and practice?" 

C: "Depends on the concepts that we're covering. We're doing surface area right now and 
we're going to do - if you want to call it drill - we're just going to do a lot of iroblms and 
lake the thing (solid) apart and see the sides. As far as sitting down with a drill sheet of 
adding, no, but if you're talking about doing several or many problem of a certain 
variety, yes in certain instances. I think they need that reinforcement." 



She seems to confuse spending a lot of time on conceptual understanding of surface area with 
practice finding surface with giving the students the formula and lists of problems to finish with 
no motivation for where the formula came from. 



I: "On the (first) Transfer Task what content did you choose for your first Transfer Task?" 
C: "Fractions." 
I: "Why?" 

C: "They don t seem to remember any of this material they have learned in the 4th, 5th, 
and 6th grade, and we are very concerned about the time we have to spend going over 
things that originally assumed they knew. We have found out that they really don't know 
much about fractions at all." 
I: "They don't have much of an understanding?" 

C: "No. Absolutely very littie understanding of what a fraction is and what it constitutes 

and what makes up a fraction." 

I: "What was your goal for tlie Transfer Task?" 

C: "To have them have a good understanding of a fraction - how a part relates to a whole." 
I: "..when you get to the computational kind of thing with fractions, once you felt they 
had the understanding of what the concept was all about, then they could also go back.." 
C "If we were adding mixed munbers 2 5/6 and a 1 3/4, we might get the 3/4 and the 5/6 
and put those together so tfiey know it has to be more than one - a few examples like tiiat 

I: "How do you know when your students understand the mathematics content?" 

C: "They retain it for a much longer period of time, and they can talk more knowledgeably 

at>out it and are more comfortable discussing it." 

I: "What motivates your students to learn content?" 

C: I would think for those that care, the grades and their own personal success - the desire 
too know." 

I: "Has that changed across the year in your class?" 

C: "I can think of a few students that might have changed where if they had a D to start 
with and realize that they're capable of doing A work - 1 have one boy who went from a D 
die first marking peiiod to an A and that's quite a change for him and he wants success 
now. I think, too, we have a tremendous range in our 6th grade classes as far as what the 
teachers are teaching. Some of them don't like to tuich math and so some are coming in 
with very liule background from even 4th, 5th, and 6lh grade classes as far as what the 
teachers arc teaching, and once they can get going they can really start flying. So there are 
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a lot of different causes that I think would apply." 

C: "Again we're dealing with 160 kids and I think most of them enjoy coming to school 

waeiher it's for friends or classes or whatever it is, and most of them cooperate pretty 

readily, but you always have some that don"t" 

I: "So it's not that you have a lot that really hate mathemaucs?" 

C: "Oh, no, I think most of them enjoy coming to class." 

Planning an d Reflecting: 

We don t have any informauon on the kinds of reflecuon and planning that Cathy was involved in 
prior to the MGMP. However, there is evidence in her interviews that she was able to reflect on 
both the transfer tasks and suggest changes for next year. Some of this occurred in her discussion 
of fractions (quoted earlier in the summary). The following comments further exemplify her 
ability to reflect on h^r teaching and students' learning: 

I: "What about your occond Transfer Task? What content did you choose?" 
C: "The percent unit that we did last year." 
I: "Why did you choose it?" 

C: ""Weil we felt that the 7th graders really didn't learn much from the whole month we 
spent on percents when they got to the 8th grade. 1 asked an 8th grade teacher this year if 
she could tell any difference because we had only used a percent unit for about 3 days last 
year and she didn't really see that they knew any more or any less than they had if we spent 
a whole month on it" 

I: "Great So did you want to make it a little bit longer this year?" 

C: "Next year I will definitely make it longer and do more application and I'm sure 111 use 

the grid. I like the end of our percent unit where we shade in percents, where they are 

figuring out the part of 100 and then changing that into the other percent So I will 

extend that and do some story problems in there and probably try to extend t^qt quite a 

bit." 

I: "...Suppose we were all going to do a Transfer Task on decimals what would be the first 
thing that you'd think about?" 

C: "What they are thinking a decimal means to start with, and then 1 would try to get the 

idea across maybe similar to fractions that it is a part of a whole thing, and get some of 

that equivalency in there to 100th and 10th. So ±at the decimal itself has more of a 

meanifig and they realize they're dealing with a fraction." 

1: "And what kind of materials would you think about looking at?" 

C: "1 guess 1 would start looking for some of the resource materials available. If 1 can't 

find something, see what 1 could come up with . I'd have to sit and ponder a bit I would 

love to do a unit on graphing, getting into more of the statistics. I think the kids need to 

know how to read visuals. 

I: "What was most helpful to you in terms of planning for and teaching the units in the 
transfer tasks?" 

C: "Oh I would think (the coach) helping us get some of the materials organized and 

keeping us on track with where we v/ere going with it" 

I: "Was that (coach's feedback) different this year than it was from last year?" 

C: "No, of course there wasn't as much this year because she wasn't here as much. She 

just was really very helpful in critiquing some of the things you do and giving you 

guidelines or suggestions for a way you might do it the next time. 

1: "What about being observed because Fm in charge of the observers?" 

C: "Oh, 1 don't mind it so much now. I don't i*Ae the tape recorder going when Tm 

having class. It gets me more uptight than having two people sit t^>cre." 
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Leadership: 

Cathy realizes the need to coOTdinate the curriculum across several grades and she refers several 
times about wanting to help the elementary teachers. She does not talk much about the higher 
grades; perhaps it is because she was once an elementary teacher and feels more comfortable 
working with these teachers. She also suggest that more units like the MGMP units be written 
for elementary teachers. 

C: "There is such a lack of basics in the students we're seeing that I would really try to get 
some units into elementary school and stress to those teachers that they don't maybe need 
to follow their textbooks quite so closely." 

Postscript: She and her colleague have presented workshops on their percent units. Since the end 
of the project they have been working with me elementary teachers in their district. Cathy has 
talked with me about the possibility of doing consultant work. She has also incorporated two 
more of the MGMP units into her classes. 



Cathy cites the following characteristics as ones she wants to see in her students: 

"Enthusiasm and a desire to learn about math, and I don't care that they're so especially 
bright with it but if we can keep them enthusiastic about what we're doing and turned on to 
what we're doing I think they'll learn a great deal more." 

In her survey concerning the statement: "My basic function as a math teacher is to 
convey my knowledge of math to the students in a direct manner." she went from a 
strongly disagree, to a strong agree, and finally back to a somewhat disagree. 

Later in the interview: 

"I try to work on manners, incidentally. I like them to have a concern for others. If 
somebody's out for an extended illmess we might send a card, and lake the time out 
in math to just sign it, and just be aware of others feelings, and I think 7th graders need to 
start being a little more aware of their potential for hurting other people, and I think it can 
be a real problem for junior kids, dealing with all these changes. So we don't stress it but 
it's always there." > 

"I feel I've been hired to leach math and maybe that should be my number one priority. I 
am sure down deep I don't feel it is, but how I deal with these kids for me is going to be 
number one." 



Cathy started the program as a very good teacher, one of the best in the original group. She also views herself as 
being an effective teacher. Throughout the project she struggled with the pressure of teaching two new units and 
having to create and teach two transfer tasks. This involved a change in her usual teaching style and a change in her 
views on conceptual learning in math. Often times she became frustcd and exhausted trying to do this for 6 different 
classes. The frustration and fatigue ma>bc because she wanted so much to be perfect That is what she thought we 
expected or perhaps she expected it of herself. She is a deep thinker and a very caring human being. During the 
secon'^ *'ear she became more comfortable about the project and how she was going to teach the units. A deeper 
understanding of the units and the LES model of instruction may have been gained had she been able to attend the 
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second summer workshop or if I had pursued a more intensive coaching role the second year. It was also during the 
summer that many of tethers acquired the lanquage needed to talk about the model and student learnings. The one 
area I wish I had been able to help change is for her to take more risks in her communications with the students - in 
particular to use more open-ended challenges, more asking " why" , and extending students' strategies or persisting 
longer with wrong responses. She has gained a deep , and I think lasting, understanding of what it means to teach 
for conceptual understanding. I don't think she will ever be content to just teach the book's three chapters on percent 
or that she will assume her students understand fractions. She has also begun to extend this kind of thinking and 
planning into geometry, measurement, and statistics. Furthermore, she is willing and anxious to share her 
experiences with other teachers, and lake a more active professional role in mathematics education. There is one 
thing that Cathy brought to the project, which we had no influence over, and which many teachers never achieve, and 
that L« her ability to make every student in her class feel important; the respect and caring on her part and on the 
students* part is genuine. A certain kind of happiness - the kind that comes fror. contentment with feeling good 
about yoursclve permeates the room. 
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Marsha Wilson: An Uncoached Teacher 

This is a case study of Marsha Wilson, one of the Middle Grades Mathematics 
Project's uncoached teachers. The report is separated into four sections; L) A portrait 
of Marsha Wilson's classroom instruction prior to the MGMP's inten/ention activities; 
IL) A summary of her instruction of the MGMP Probability Unit and one Transfer Task during 
the first inten/ention year; ML) A summary of her instruction of the MGMP Probability 
Unit and one Transfer Task during the final inten/ention year; and IV.) A discussion of the 
changes in Marsha Wilson's mathematics instruction across the project. Marsha taught the 
MGMP Similarity Unit in her classes for two years and implemented three other Transfer 
Tasks, however, these will not be discussed in this document for two reasons: First, 
her instructional mode did not change significantly from Unit to Unit or Transfer Task 1 to 
Transfer Task 2 across each year; and, the data used for this case study was selected 
because it represented her typical instructional mode during each period. The inclusion in this 
case study of all the obsen/ational, interview, and psychometric data gathered on Marsha and 
her classes would result in a case study of unreasonable length. 

I. Marsha Wilson's Classroom Instruction Prior to the MGMP Proiect Intervention 

Marsha Wilson had been teaching middle school mathematics for 22 years when 
she joined the Middle Grades Mathematics Project. She has both a Bachelor's and a Masters 
Degree in Mathematics Education. Her school, Arborville Middle School is situated about 40 
miles southwest of Michigan State University in a rural/small town district. Most of the 
families of the 750 students attending the school are from the lower-middle class to the 
middle-middle class-and most are Caucasian. Marsha's classroom contains 25 individual 
student desks arranged in five rows. During a math lesson Marsha might have the students 
focus their attention on the overhead projector screen and then slightly turn their desks and 
continue the lesson at the chalkboard. This seating arrangement permitted this to occur with a 
simple 90^ turn to the right. The following is a diagram of her classroom: 
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The classroom contains several cabinets holding a variety of manipulatives, 
supplies and games. There are cardboard boxes under the study carrels in which more 
supplies are stored. The overhead projector sits on a table facing the front of the room 
next to Marsha's desk. A podium is placed at the front of the room near ihe hallway door. 
This is used by Marsha for taking attendance and makiny announcements at the stari of the 
class and for checking assignments at the end of the class period. The bulletin board is used 
for mathematics posters and student papers. The chalkboard at the side of the chss is used 
by Marsha along with the overhead projector and contains a large grid for graphing activities. 
To the first time observer this classroom appears to be an environment that would provide 
students with many opportunities for the students to oecome actively engaged in learning 
mathematics. 
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Marsha Wilson taught one seventh grade mathematics class and four eighth grade 

classes (pre-algebra and general) during the first year she was observed. During the 

second and third years of her participation in the proieci she was assigned two classes of 

advanced sixth grade students, two advanced classes of seventh grade students and a 

class containing eighth grade students who had difficulties learning main. The classes 

selected for the project's direct observations were the sixth grade advanced math classes. 

During the first year, her seventh grade class was observed. In general, the students 

in Marsha's classes were well-mannered, orderly, and complied with Marsha's requests. 

When asked what motivated her students to learn mathematics Marsha replied, 

"Sometimes the teacher's approach. If she likes what she is doing, 
then the children are going to see it. If it is not too boring, math can tend to get 
boring -that turns children off. A positive atmosphere, where it is fun to be in 
math class, not where somebody is hollering at you because you're not'doing 
something right. I think if you can remove the fear of failure you tend to 
motivate the child moro.** 

(1/8/86) 

In the interviews conducted with Marsha ;h«'r»ughout the project she expressed a concern 
for the emotional and academic well-being of her students. Classroom observations 
portrayed Marsha as a soft-spoken, pleasant and reserved teacher who did not raise her 
voice to the students. The rapport between students an * ieacher as recorded in the classroc 
observations was one of mutual respect and liking. 

The flow of clas?room activity in Marsha's seventh j.ade mathematics class 
varied from day to day depending on the mathprr^dtical objective and task. For example, 
when Marsha introduced a unit on geometry most of an entire math period v;as spent in 
a consideration of the characteristics of shapes and their definitions. The students took 
notes from the overhead projector which they kept in their notebooks. On another day the 
students spent most of the class period watching a filmstrip on the metric system. On a 
third day the students worked together in small groups on different metric activities. 
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In spite of the differences in the classroom activities, some common routines had been 
established in the class. For example, Marsha began every math class by taking attendance 
from the podium at the front of the room and arming the studenis to identify those classmates 
who were absent. This was followed by a brief description of the math lesson for the day. 
The description frequently included a statement about the tasks the students would work. 
During the direct instruction portion of each lesson Marsha required the students to copy 
notes, diagrams, and drawings in their math notebooks. These notes were collected, scored 
and returned to the students. Finally, when the students were given their assignment they 
were expected to spend the rest of the class period working on it. They usually finished 
early, but when they didn't they worked on their task until they were dismissed. At the end 
of each period Marsha stood by the classroom door and collected the daily work from the 
students as they left. 

Marsha's instructional mode included a period of about 10 to 15 minutes of direct 
instruction with the remainder of the time given to the lesson assignment or checking the 
work. Direct instruction was teacher-led with students copying notes from the overhead or 
chalkboard. During the lesson assignment period the students either worked together or alone 
on a math task. Marsha monitored the students as they worked, however, this activity was 
primarily to keep students on task instead of checking for their understanding of the concepts 
or ideas or challenging their thinking about the mathematics in the task. At the conclusion of 
the period (usually with five minutes left) the students checked their daily assignment and 
resolved any problems they might have had with the daily task. After the assignments were 
checked Marsha usually gave the students a preview of the next day's lesson. 

During the direct instruction portion of the lesson Marsha's attempted to engage the 
students in mathematical discussions or dialogues, however, in most instances direct 
instruction was best characterized by Marsha presenting the students with information 
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or demonstrating a mathematical procedure. While she ei* ^agec r*udents to respond 
to her questions, she usually settled for single-word answers and did not require more 
complete explanations. The students were at times encouraged to offer their opinions during 
the direct instruction period, however this was not frequently observed. The following 
selection from the set of observations of Marsha's class prior to the MGMP intervention 
illustrates the typical pattern of communication between students and the teacher. 
8:14 

Ms. Wilson has a filmstrip on the metric system for tiie students to 
watch today. This will serve as an introduction to a unit on the metric 
system. She tells them, "We are going to do meters, liters, and grams 
today. This film strip is all about the metric system and where it came 
from. We will learn how to measure volume like you did yesterday, but 
we'll do it in the metric system.** Ms. Wilson shows the filmstrip. 

8:30 

The filmstrip has ended and Ms. Wilson begins the lesson by questioning 
the students. 

Ms. Wilson, "Where did our standard of measure come from?" 

A student responds. Trance." 

Several students say, "Great Britain.** 

Ms. Wilson, "How did they do it? Did they just pick up a stick? 

What did they do?" 
The students tell her, "They used a foot." 

Ms. Wilson, "Right. The measure of the King*s foot. What did they do 
when they wanted to buy a yard of cloth in Great Britain?" 
A student tells her, Tou would measure the length of your arm." 

Ms. Wilson asks a girl in the classroom to stand up and hold her arm up. 
She does so. Ms. Wilson also holds her arm up next to the girls arm 
to compare the*'' lengths. 

She ..sks the siudents, "So, whose store would you go to get a yard of cloth? 

Her store or mine? 
The students tell her, "Your store because you would get 5re." 

Ms. Wilson asks, **How did thay get the metric system?" 

A student tells her, "They measured from the north pole to the equator." 

Another student says, "They call them by some Greek names." 

Ms. Wilson ignores this comment a<id continues her line of questioning, 

"Was t^e measurement very accurate?" 
A studer,* tells her, "No." 
Ms. V/ilson, "V."7?" 
A student, ""Because it kept movinc^." 
Ms. Wilson, "What did they do then?" 
A student, "They used the sun, - no a light ray." 
Another student. "They used a ray." 

Ms. Wilson, "They used a light wave. A light wave from a certain element." 
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The patterns of interaction in Marshals classroom across the set of observations 
remained fairty consistent. She asked the students questions that related to the 
mathematical content of the lessons and expected to get certain answers from them . 
Students who initiated unexpected questions received either minimal or no response 
from Marsha. 

Marsha completed a Teaching Style Inventory (Survey) prior to her work in 
the Middle Grades Mathematics Project. Two of the items related to the nature of the 
communication patterns the teacher believed were typical of her classroom instruction. 
Marsha responded to the items as follows: 

2. When students have trouble, I ask them leading questions 1- 



.X_3 
4 



When student have trouble, ! explain how to do it 5 

and, 



14. Almost all my questions In math class can be answered 1 

with a yes, no, or a number. 2 

_X_3 

Almost all nrv questions in math class require the students ^4 

to give explanations. ^5 



Marsha's responses on these items were reflected in her classroom practice as observed in 
the observations. 

Marsha used a variety of strategies to organize the; . .udents and the lessons. 
Students were allowed to select their partners or groups for acitivities that required 
collaboration. She did not hesitate to move students to other desks who were .lot 
paying attention during the lesson or who were not working well with their groups. 
Marsha kept a chart near the front of the room on which she had W ^ names of student 
helpers for the week. These helpers were gh/en the tasks of handing back corrected papers to 
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students, passing out materials and worksheets, collecting assignments, and making any 
needed trips to the school office for supplies. There were times during the observations 
when Marsha did nt have the necessary materials ready, however, this was not a 
continuous problem. The following is an observation of a day in which Marsha's students 
worked in groups on separate tasks. At the start of the class she tells the students what 
they are expected to do. 
8:13 

Ms. Wilson says, ''Today we are going to do a lab. I am going to give 
each group a deck of cards, and each group will have to 
choose which cards in the deck they want to work on. 
We will be doing the outside activities tomorrow. I have a 
t>ox here in th? '^'ont of the room with metrir shapes in it, and 
here is a box w h graph paper and here are ^ lOt of boxes 
that are marked with whatever is inside. If your project 
on the card calls for a certain kind of materia! you can corns 
up here and get what you need. There are compasses, protractors, 
string, and construction paper in the cabinets by the door." 

She continues as the students listen, "We are going to be working in groups 
today. I would like you to work in groups of 2 or 3. You can work 
alone if you wish. You will be answering eight questions for each of 
the activities you do on this sheet." Ms. Wilson holds up a half sheet of 
paper with 8 general questions on it and reviews possible answers 
to the questions. 

All the students are paying attention to Vs. Wilson. 

8:18 

She continues, 1 would like to have a t;heet from everybody who works on 
the activity, not just one from each group. Each activity has 
a number on it and a name." She holds up an activity card and 
points to the number and name. She tells the students, "Would 
you group your chairs into groups now." 

The students quickly start forcing their working groups as Ms. Wilson 
hands out the deck of cards to each group. 

The teacher's directions were understood and quickly followed by the students. For the 
remainder of the period Ms. Wilson circulated about the room helping groups with materials 
or answering their questions. The students assumed a great deal of responsibility for 
organizing the lesson. 
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The Teaching Style Inventory contained two items which related to the 
teacher's perceptions of how she organized her instruction and the students. These two items 
and Marsha's responses are: 



4. In class, students frequently work together on 1 

assignments. 2 

_X_3 

Students seldom work together on assignments 4 

in class. ^5 

and, 

1 0. The furniture arrangement is the same for every math 1 

lesson. 2 

^3 

The furniture arrangement varies according to the X 4 
lesson. ^5 



Marsha's responses on these itenns were confirmed by the classroom observations 
prior to the MGMP's intervention. She grouped the student? for about half the assignments 
and she changed the furniture arrangement according to the lesson. 

The content and tasks that were observed in Marsha's seventh grade mathematics 

class were conceptually and algorithmicaily oriented. While Marsha valued her students 

understanding of the mathematical concepts or ideas, evidence from the observations 

indicated her approach was more one of telling the students some rules or patterns for 

finding answers to their math problems. The following example illuctrates Marsha's 

algorithmic approach to the problem of naming the area of the following rectangle. 

Ms. Wilson tells the students, "We have a rectangle like this, and we are to 
find a name for the area." 

3 m 

4m 
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She continues, "We have a 4. by 2 and an m by m -and 3 times 4 and m times m 

is how many? How many m's do you have there?** 
The students respond in unison. Two.** 
Ms. Wilson, **So, what you have is like 3 times 3 is what?** 
The students respnd. "Nine.** 

Ms. Wilson, **So, that's like 3 to the second power, and so m times m would be 
what?** 

The students. **rTi-squared.** 



in this observation segment, which was typical of her mode of direct instruction. Marsha 
seemed more interested in having the students see how the corrrect answei could be obtained 
than in having them understand the problem or the mathematical concept. 

Eight Teaching Style Inventory items related to the teacher's perceptions of the 
mathematical content and tasks. These items and Masha*s responses to them are included 
below. Observations in Marsha's classroom prior to the MGMP intervention reflected 
Marsha's responses to the survey items below. 



6. I encourage students to solve a given math problem 

the way I have demonstrated. 2 

^3 

I encourage students to solve math problems in a 4 

variety of ways. ^5 

7. I present a math concept first then illustrate that 1 

concept by working several problems (deductive). _X_2 

^3 

I present the class with a series of similar problems, 4 

then together we develop concepts and methods ^5 

of solving the problems (inductive). 

9. When I teach a new topic, I spend a good deal of .he time 1 

(1/3) trying to teach students to use similarities and X 2 

differences between new and previously learned math ^3 

ideas. 4 

New topics are generally taught with limited reference to ^5 

previously learned math ideas. 

11. In my math class I emphasize the basic computational 1 

skills three-fourths of the time or more. 2 

_X_3 

In my math class I emphasize concept developmer! 4 

three-fourths of the time or more. 5 
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12. I seldom change my approach throughout the semester 1 

(such as lecture-discussion, discovery, etc.) 2 

^3 

! change my approach frequently (from discovery to _ X ^ 

direct telling or from another method to something ^5 

different) throughout the semester. 

1 3. Understanding why a given rule or procedure gives the 1 

correct answer is important 2 

_X_3 

^4 

Understanding the ruie or procedure is not critical. ^5 

16. I usually use a game, story, or challenging problem 1 

to provide a contex* for a new math unit. 2 

3 

I usually do not use use a game, story, or challenging X 4 
problem to provide a context for a new math unit. ^5 

1 7. I usually start a new math unit by giving examples and 1 

sho*;ing students how to work them. X 2 

^3 

I usually do not start a new math unit by giving examples 4 

and showing students how to work them. 5 



While Marsha tried about half the time to emphasize mathematical concepts, her thoughts 
at)0ut mathematical instruction emphasized demonstration or procedural modes which would 
be more representative of computationally orientated instruction. 

In summary, after observing her classroom instruction and several informal 
discussions prior to her involvement in MGN^P intervention activities, it appeared to me that 
Marsha was a very good middle school mathematics teacher. Her knowledge and enjoyment of 
mathematics was communicated to her students in the presentation and tasks of each lesson 
that was observed. Her respect and liking for all students and expectation fo*- their math 
achievement and positive attitudes towards mathematics was conveyed in the communication 
which occurred in the clasr as well as in informal discussions. 
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II. Middle Gra des Mathematics Project: The First Intervention Year 
This section of the case study of Marsha Wilson summarizes her project-related 
activities during the first semester of the first year of the MGMP inten/ention. It includes an 
overview of this period, a summary of the MGMP Probability Unit, a summary of the first 
Transfer Task, and a conclusion which considers Marsha's implementation of the LES 
Instructional Model. The Similarity Unit and second Transfer Task which took piace during the 
second semester will not be discussed because these project-related activities did not have 
anymore change Marsha's instruction than what had already been accomplished by the first 
semester's project-related activities. 

Overview: 

During the summer Marsha participated in the two-week MGMP workshop/training 

session. At this time she 1) listened to an overview of the Probability and Similarity units 

that would be taught to two groups of seventh and eighth grade students; 2) observed the 

teaching of these units in a classroom setting; 3) participated in the discussion and feedback 

sessions after the daily instruction; and 4) read some of the readings distributed 

during the workshop. Marsha thought the overview of the MGMP units on the first day of 

the workshop was very helpful because as she watched the students she thougfit about how 

she would teach the same unit in the fall. She liked observing the teaching of the units to 

a class of students. Commenting on this she said, 

••I think that was great-observing the teaching of the unit with the 
students. I think that is really necessary. But I think as observers 
we needed to know what to look for. I think when the observers 
know what to look for they would know how to do the discussion, 
which would have been more meaningful to me than it was.** 

(1/8/86) 

With respect to the discussion and feedback sessions after the daily instruction, Marsha 
didn't think they helped her to become smarter about teaching the MGMP units she observed. 
Her reaction to the discussion and feedback session was. 
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"I didn't know what to look for and I didn't know what to discuss. 
Sometimes I thought we discussed things that were irrelevant." 

(1/8/86) 



Marsha didn't think the readings selected for the teachers were very helpful to her. Her 

reactions to the readings included the need for them to have more structure. 

"They didn't help me a lot. I think there should be a little more 
direction (from the staff) to them. I felt they were handed to me 
as something extra to do. If we could incorporate them into v/hat 
we would be doing they might have been more meaningful. 

If I knew the purpose for reading them, like if they were for my 
own entertainment or for something that might add to my skills, 
then I would have been more inclined to read them. The way I 
read is when I have a reason for reading." 

(1/8/86) 



Marsha Wilson's classroom had not changed since the observations made 
in the previous spring. The students in the class selected as the project's target class were 
advanced sixth graders who left their self-contained classrooms once a day to atte..d 
Marsha's math class. Marsha worked with them this year to prepare them for a special 
pre-algebra class she would teach in the seventh nrade. The students are above average in 
intelligence, very inquisitive, and eager to learn. They are a ciosely knit group of children 
who work together very welL The only difference in the classroom routines was this year 
Marsha provided the students with math folders they kept in the room. She said she borrowed 
this idea from the MGMP Summer Workshop session and found it worked out quite well as a 
way to help her better organize the materials and papers for the class. 

Teaching the MGMP Prob ability 'Jnit: 

Marsha completed activities 1 through 5 by mid October. She stopped the 
unit at this point to work a few days with the students on statistics. She gave them 
a list of vocabulary words they discussed and had some activities where they collected 
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and analyzed data. Marsha noted the students easily understood the ideas of the first five 
activities in Probability Unit and thought that activities 6 through 8 would go quickly 
(according to her each activity would likely take one day). She said she cut out some 
games and parts of activities that seemed repetitious for the students, she felt they did 
not need to do all the activities in order to understand the ideas that were being 
represented. After observing activities 6 through 8 1 felt the students knew what they 
were expected to do for each task, however I was not convinced they undertood why 
they were doing the activity. I don't think they fully grasped the concepts underlying 
the activity. 

During the LAUNCHES for activities 6 through 8 Marsha followed the script 
too mechanically as she sei the contexts for the activiiies. She appeared very uncomfortable 
when teaching the activities which gave the impression she lacked enthusiasm for either the 
activity or the underlying mathematics. Although she involved studonts in the launches by 
questioning strategies, they continued to have the lecture-demonstration orientation which 
typified her instruction prior to the project's intervention. The launch from the observation 
of Activity 6 characterizes Marsha's instructional patterns in the Probability Unit. 

9:00 

Ms. Wilson tells the students, "All right, today we are going to have a 
story about a princess, a dragon, and a peasant. The princess is falling 
in love with the peasant. Her dad, the king, doesn't want her to marry 
the peasant, he wants her to marry a prince. They have a big argument 
and the king finally says, 'I will put you in a room in the bad^ of the 
dungeon, and if your peasant can find you-you can marry him. If he 
can't find you there v;ill be a dragon there.' Now class, which room 
would you choose to be in?** 

(insert reduced copy of maze 1 Act. 6 without grid ) 

The students say, "B." 
Ms. Wilson, •^Why?" 
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A student tells her. "Because there are more ways to get in to B." 
Ms. Wilson, "Would anyone chuose a different room?" 
Nobody responds. 

9:05 

Ms. Wilson, "Let's analyze the situation. Here we have a grid and that can 

help us make our choices." She has a 6 by 6 grid on the overhead 
projector. 



(insert grid on Maze 1 Act. 6) 



Ms. Wilson continues, "On this grid he has three choices. He could go here, 
here, or here. If he chooses the top choice or the top path, what 
would he do?" 

A student says, "He has two choices left." 

Ms. Wilson, "If we had a dice game we would roll the dice - it is like dungeons 
and dragons. What could you do?" 

9:06 

All the sti^uents are paying attention Md followirg the teacher. 

Ms. Wilson, "We can divide it in half and put our A here and our o hero. 

Now in the middle choice, where can ne go? 
The studsnts, "All in B." 

Ms. Wilson, "Right. Now, the bottorti half-where cc.i he go?" 
A student, "Well, one path goes into 3 and two paths go into A. 
Ms. Wilson, "How can we divide it up so that it would work?" 
A student, "Divide it up into three sections." 

Ms. Wilson, "If we divide it up into three sections how can we label them?" 
Another student tells her, "B, A, A." 

The grid is divided in the following manner: 



(insert the completed grid of Maze 1 Act. 6 from 
answers in the back of the unit) 
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9:09 

Ms. Wilson continues, "What is the probability of getting into room A? Give 
me a denominator. All of my fractions have to have the 
same denominator." 

A student says, "Thirty-six." 

Ms. Wilson, "Right, how did you get that?** 

A student, "I multiplied 6 by 6." 

Ms. Wilson, "The reason he multiplied 6 by 6 was to give him thirty-six 

squares like we have on the grid. We could have just counted 
them. Now, how many As are there?" 

The students, "Fourteen." 

The teacher, "How many Bs are there?" 

The students, "Twenty-two." 

Ms. Wilson writes on the overhead projector: 

36 

P (B) = 22 
36 

As Ms. Wilson questions the students she waits a while so that most of 
the students have a chance to respond. In other words, most of their 
hands are up before she calls on a student '-^^ an answer. 

Ms. Wilson says, "Right, so what is the most probable?" 
The students tell her, "B." 

Ms. Wilson, "Al! right, now you would choose that route." 

(11/21/85) 

Marsha's presentation of the second Maze hi Activity 6 was the same as the one above. 
Although she involved more students by waiting for most of them to respond before she 
calleo ^ a student she d^d not provide many opportunities for them to v^ork the mini- 
challenges on their own. 

When the students were engaged in the EXPLORE phase of an activity 
Marsha usually acted as a monitor or facilitator as they worked, she did not pose additional 
thought-provoking problems or questions for consideration. Marsha's primary instructional 
goal for this phase seemed to be one of letting the students gather the data, rathei than to 
think about the ideas behind trie activity. A description of the exploration in Activity 6 

illustrates how Marsha guided the students through this phase. 
9:28 
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Ms. Wilson, "You have two hats and four marbles, two red and two white. 
What are the possible number of different ways you cx)uld 
arrange them? Think about the different ways we can arrange 
four marbles in two hatJ=;. What can we do here in the first one?" 

Ms. Wilson has a transparency of Act. 6-1 (Which is Best?) on the overhead 
projector. 



(insert Act.6-1 , -reduced-Which is Best?) 



Ms. Wilson continues, "We can put one red one and two white ones in one 

hat. What is the possibility of getting two red ones and two white 
ones?" She tells the students that if they had two red in one hat 
they could have two whites in another hat. In hat #1 they could 
have two reds and a white and in hat #2 a white." 

Ms. Wilson set up problems #1 , #2, and #3 for the students on the 

overhead. She tells them she wants them to work through #4 and 
#5 on their own. She gives them a moment to get started. 

9:32 

The students jtjst started or. #4 when M^. Wilson Interrupts them. 

Ms. Wilson says. "All right, let's get started on this. What would be another 

one for number four?** 
A student tells her, "You could put all of them in one hat.- 
Ms. Wilson, "What about down here?" (She points to itZ) 
A student, "You could put a red and white one in hat 1 and a red and white one 

in hat 2." 

(1 1/2 '5) 

During the explore phases Marsha never let her students "struggle" with a mathematical 

problem or challenge on their own. If they had difficulty she would help them with the answer 

individually or she would stop the explore phase and work with the whole class. 

The SUMMARY phases of the activities usually included the presentation 
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of data the students collected during the explore phase and a brief discussion of the outcomes. 
Although Marsha talked about some of the ideas included in the unit, she did not focus the 
students' attentioh on the bigger mathematical ideas embedded in the unit. On most occasions 
Marsha ended an activity at the end of the class period, this usually resulted in the summary 
phases of the activities being seriously curtailed An example of this type of situation 
occurred in activity 6. The students were given five minutes to analyze their five different 
area models which had already been completed as a group (Worksheet 6-1). Since several 
students had difficulty with the lOurth area model Marsha called the everybody's attention 
to the front of the room and began to summarize the activity. 
9:40 

Ms. Wilson, "Let me talk about this one (number 4) where we had to 
cut it in half. Hat 1 and Hat 2 works pretty good. Now. 
ho'A' am I going to divide up eighteen pieces into four pans?" 

A student explains, "You have to take the first row and cut the second 
row in half." 

Ms. Wilson, "So, we could have 4 1/2 squares in each of the four parts. 

So, what is the probability of getting a white? Vv'e sWV have 
36 pieces. What* s the probability of getting a white? ;t must 
be 9/36. Then what is the probability of getting a red? 

The students answer, "9/36." 

Ms. Wilson, "All right, let's go on to number five. What did you get for that one?" 
A student tells her, "18/36." 

Ms. Wilson, "What did you get for problem 3?" 
A student says, "12/36 and 24/36." 

Ms. Wilson points to problem 3 and tells the studt^nts, "If you had this 

arrangement you would have the greater probability of drawing 
a white marble. Now, because of the time I want you to just put 
your papers in your folders." 

The bell rings and Ms. Wilson dismisses the students. 

(11/21/85) 



The activity ended with the ringing of the dismissal bell. Marsha did not 

review the outcomes or ideas with the students on the following day. This was the usual 

instructional pattern she had established for teaching of the Probability Unit. 

When asked to identify the changes she made in her usual instructional stylo as a 
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result of teaching the Probability Unit, Marsha noted, 

"I usually pre-test and posttest. so that wasn't new. I also have 
different seating arrangements so that wasn't now. I have always 
discussed a lot with the students, so thast wasn't new. I did wait 
for more hands and tried to get more of the students involved 
than I usually do.** 

Anne: 

"What made you do that?" 
Marsha: 

"After talking with my daughter last summer (Marsha's daughter was one 
of the students who participated in the MGMP Summer session) I said to her, 
*Well. why didn't you raise your hand in class?* She told me. There were 
other kids **^ere that knew the answer. 1,0 I just iet them answer.* I ''jured 
if I wait till all the hands are up I can get more students involved/ 

Anne: 

"Did you notice any difference in their answers?" 
Marsha: 

"I got more answers and ones that were different. The students could buy 
into two different answers instead of just accepting one. If I call on the 
students who are always right the rest of the class would change their 
answers to agree with The students had more freedom to be 
themselves and weren't intimidated by it." 

(1/8/86) 

The only change Marsha noted in her usual teaching style was in the amount of time she 

waited for students to respond to her questions. She attributed this change to a comment 

made by her daughter. 

Marsha was aiso asked to identify anything in the Probability Unit that she 

thought would transfer to her teaching of other units. Marsha noted she thought she 

would like to see more student involvement in the lessons. 

'1 already do a form of launch and a form of a lab or experiment and 
I do a recall already-or a summary. I think I would do more of the 
discussion in the launch-open discussion, the interchange between 
the students and myself. 

I became aware of ihe feedback. I had done some of that but getting 
as involved in it as I was in this unit made me more aware of it." 

Anne: 
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"Was that because of the Student Talk portion that was in the unit's script?" 
Marsha: 

*'Uh-huh. When the students really got involved in it. Especially when they 
took off on the dungeons and dragons. When they took off on that and how 
involved they got with it, and some of them were seeing into some of the 
things I was trying to teach. I would like to see if I can get more of the 
students involved in my regular classes." 

(1/8/86) 



Marsha related the LES mode! to another instructional model she had used for many 
years. She learned about this model (introduction, lab, wrap-up) in a course she 
took as a graduate student. She saw no difference between these two models. The 
one thing Marsha thought sne wanted to do when teaching other units was to engage 
the students in more discussion. 

Teaching th e Transfer Task on Statistics: 

The Transfer Task immediately followed the Probability Unit and was the 
continuation of a mini-unit Marsha started as a break between Activity 5 and ' ctivity 6 
in the Probability Unit. Marsha reported finding a chaptor in an old 8th grade math textbook 
that contained the ideas and materials she wanted to use for her Transfer Task. The 
textbook's graphs and data serx'ed as the materials Marsha used for the launches. She used 
her own ideas for the explore phases. Throughout the teaching of the Transfer Task 
Marsha was enthusiastic and seemed to enjoy each activity. 

Marsha wrote the activities of the Transfer Task in the LES manner. The problems 
and materials for the launches set the stage for the activities in the explore phases. For 
example, if the students were asked to calculate the mean and find the mode and median 
from data collected in an explore phase, then Marsha provided a similar activity 
in the mini-chalenge in the launch phase. The statistical concepts she wanted the 
siudents to understand were highlighted in the launches and reviewed in the summaries. 
Of the three phases of the LES model, the summary seemed the weakest, the length of 
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the summary was still determined by the amount of time left at the end of the period. 
Marsha spent more time discussing the ideas and relating tne students' results to 
the mathematical concepts in the Transfer Task than she did in the Probability Unit. 

The following observational segment from the Transfer Task illustrates the 
increased amount of time Marsha spent in discussions with her students. In this segment 
they are talking about the lerms census and sample. 

9:00 

Ms. Wilson, "Remember yesterday we were talking about the different 

results that we got from our research? Remember when we 
polled the people? We have two words to add to our vocab- 
ulary list." 

Ms. Wilson writes of the chalkboard: 

census 
sample 

A student says, "I know what a census is." 

Ms. Wilson, "What is it?" 

The student, "It is when you take all the people." 

9:02 

Ms. Wilson, "Class, yesterday did we take a census or a sample?" 
A student, "A sample." 
Ms. Wilson, "Why?" 

The iUudent, "Because we only took part of the people that we looked at." 

Ms. Wilson, "Right. Now, what is a census?" 

A student, "A count." 

Ms. Wilson, "What else?" 

Another student, "A count of the whole thing." 

9:04 

Ms. Wilson, "Right, it is an examination or a count of everything that 

is studied. If we decided to take a census of the people in 
Activity 5 (Probability Unit) what would we have to do?" 

A student, "You would have to ask everybody." 

Ms. Wilson, "Right, and that might be too many people." 

A student, 'Well, you could take a census of a classroom." 

Ms. Wilson, "All right. When would a sample be beter than a census?" 

A student, "When you have more than sixty people." 

Another student, "When it covers a large area." 

Ms. Wilson, "How about if a doctor says he wants to take the statistics 

i:.4 



188 

of your blood-would he take a census?** 
The students, '^Nol-he would take a sample/ 

A student, "Well he could take a census on your blood, because they could 

freeze you and take all your blood out.** 
Another student, '^You've been watching science fiction too longl" 

Ms. Wilson, -What about testing the soil for acidity?" 

A student, **You would need a sample.'* 

Ms. Wilson, "Why would a sample be better?** 

The student, '^Because a sample would be a part of the soil." 

Ms. Wilson, "Would it be possible to take all the dirt?" 

The students, "No." 

(12/3/85) 



Marsha encouraged much more student participation in her Transfer Task than she did 
in the Probability Unit. She also seemed better prepared for instruction during this 
unit than she was in the Probability Unit. Marsha seemed much more confident 
wi'ih the content, discussions, questions, activities, mathematical concepts and 
generalizations in this material. Marsha made the following comments relating to the 
Transfer Task: 
Anne: 

"Do you have any comments on the Transfer Task?" 
Marsha: 

"I enjoyed doing that one. I haven't done much on probability or statistics. 
In probability I usu Jiy would hand out a package of cards and then some 
dice and other materials and they would do some labs. I had not done anything 
with a launch and recall (summary). Doing it this way with the probability 
and statistics just made it more interesting for me-an more meaningful. 
It is the first time I followed my probability up with statistics, I could see 
for myself more of a fit between it and the probability. I figured if it means 
this much to me, then it means the same for the students. 

"There is another thing that doing this unit has helped me with. It has made 
me awars of the amount of wasted time.** 

Anne: 

"Tell me more." 
Marsha: 

"I have 47 minutes to teach these youngsters and I used to take attendance 
which took part of that time. Then at the end of the class, of we would finish 
early we would play games. But I became more aware of how much time i 
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was taking from the students by taking attendance, shuffling papers, and 
passing out books. I have become aware of ♦hat.*' 



By the end of the first semester, Marsha began to see how some mathematical units 
could fit together, began to organize her class time better (using student aids, math 
folders, etc.), and started to increase the quality and quantity of student-teacher 
interactions. 

Summary: 

Analyses of the pre-project observations and the first semester observations 
indicated Marsha was an exemplary middle school mathematics who had established 
patterns of communication and organization that promoted the presentation of the 
mathematics content and enhanced student learning. Marsha felt she understood the goals 
and objectives of the LES model because she related it to an instructional model she 
was using already. She introduced the daily topic or activity (launch), assigned a 
student task (explore), and reviewed the results (summary). She did not understand the 
differences between her model and the LES model. 

Marsha began her lessons by telling the students what content they would 
be covering - she rarely set the stage by posing a problem or telling a story. She 
typically demonstrated or modeled what needed to be done on the daily assignment and 
then engaged students in questions about the task or activity. Although she provided 
controlled practice problems for the students, the purpose for them was to provide 
practice rather than to develop ways to think about the mathematical problem or 
concept. Posing the main challenge for the students consisted of Marsha giving directions 
for the assignment. As a result, the students knew what their task was and how to 
do it, but they had little idea of how the activity would further their understanding of 
a mathematical concept. 
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As students started their assignment, whether in small groups or alone, Marsha's 
activities included: Keeping students on task, checking to see they were working problems 
correctly, and answering routine questions. Even when the students were as advanced as 
these were, Marsha seldom provided the opportunity for extra challenges ihat wou'd have 
pushed their thinking. In Activity 6, for example, the students wanted to design their 
own mazes - but Marsha gave this as an optional assignment. 

Although Marsha reviewed the results of the daily activities with her 
students, her summaries still fell short of providing students with a better understanding 
or awareness of the mathematical ideas. She curtailed many opportunities for good 
summaries because she responded to the students' push to move on to another task and 
because she chose to end an activity when the period ended. 

Marsha believed that the learning of mathematical concepts was achievied 
by working through a mathematical activity or task, not when the results of such 
activities or tasks are discussed, reflected upon, and linked to larger mathematical 
concepts. 
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III. Middle Grades Mathematics Project: Th e Second Intervention Year 

This is a report of Marsha's participation in te MGMP during the second 
intervention year. This section is divided into four parts which are similar to those in 
the previous section. The first part is an overview which contains a description of 
the second MGMP summer workshop. The second part describes the MGMP Probability Unit 
Marsha taught during the first semester of the year. The third part discusses one of the 
three Transfer Tasks Marsha planned and taught to her students. The final section is a 
summary of the chap^^s Marsha made in her instruction during the second intervention year 
and considers her implementation of the LES Instructional Model in regular mathematics 
lessons. 

Overview: 

Marsha attended the second MGMP Workshop for two weeks in the summer. At this 
time She joi.ied the other MGMP teachers (coached and uncoached) to: 1) observe the teaching 
of the two MGMP Units, Probability and Similarity to another group of middle school 
students; 2) participate in an overview of two additional MGMP units, the Mouse and Elephant 
and Factors and Multiples: 3) take part in the discussion and feedback sessions after the 
instruction; 4) work with other teachers to plan a Transfer Task on fraction concepts to 
be implemented during the first semester; and, 5) read selected literature. Marsha thought 
the second summer workshop was much better than the first. In the follovWng interview 
segment Marsha discussed her feelings about the experience. 

Anne: 

''When you think back to the summer workshop, of the five activities 
you participated in which seemed the most valuable?** 

Marsha: 

"I really fiked working on our own Transfer Task. It gave me some 
ideas on how to get started and what to look for. I really liked that. 
It was probably the most beneficial to me. Watching the Probability 
and Similarity units being taught again after I had already taught it 
was very interesting to me. I remembered where I had trouble and 
it helped me to watch what they did with that same thing. 1 thought 
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the discusston sessions afterwards were much more beneficial than 
last year. Probably the least beneficial to me was the readings." 

(5/13/87) 

Marsha's feelings about the activities in the second summer workshop were different 
from those of the first summer workshop. She felt the most valuable activity of the second 
workshop was the collaborative planning of a Transfer Task-an activity she chose not 
to participate in the first summer because she felt very intimitated by the assignment. 
Secondly, she reported she liked watching the same MGMP Units being taught again because 
it gave her a chance to reflect on what she had done and sompare it with another teacher's 
instruction of the same material. Marsha said she plannned to study the questioning 
techniques of the instructors in the summer workshop so she could learn how to ask better 
questions when she taught the units herself. Since Marsha was an uncoached teacher, this 
activity probably came the closest to the •'reflective-feedback" experience shared by 
the coached teachers and their coaches. Finally, Marsha felt the discussion sessions the 
second summer were more valuable because they were more focused on specific topics and 
were closely related to the observations of the classes. In summary, Marsha's participation 
in the second summer workshop seemed to be a much richer and more meaningful experience 
than the first. 

It should be noted here that while the MGMP staff and teachers m it as a 
whole group periodically throughout the project's two intervention years to discuss 
their instructional activities and other issues, Marsha attended only one of these meetings. 
So, her interactions with the teachers in the project were limited to the two other 
uncoached teachers in her own school. Therefore, her summer workshop experiences 
were the only chances ;3he had to aquire an understanding of the LES instructional model 
and the conceptual orientation of the MGMP units. 

The Marsha's target class for the project's second intervention year was very 
similar to the one observed the previous year. The students were sixth graders who were 
atx)ve average in mathmatical ability and attended Marsha's advanced math class. These 
students left their self-contained sixth grade classrooms to go the Marsha's room. The class 
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period was 45 minutes long. With the exception of a few more storage boxes for 
manipulath/es and MGMP materials, Marsha's classroom remained the same since last lear. 



Teaching the M CMP Probability Unit: 

Marsha began teaching the Probability Unit in mid-October. She did not pause 
between Activity 5 and 6 this year to give the students added instruction in statistics. 
She taught all the Activities in the unit, but again as last year, she did curtail some of the 
games she felt were repetitious for her students. Marsha's instruction of the Probability 
Unit this second year was different from the previous year. Probably the greatest 
change occurred in her assuming a kind of ownership for the unit and it's instruction . 
She seemed much more comfortable with teaching the Activities and while she followed the 
script more closely this year she also took more liberties in changing the story lines in the 
launches. 

The following is a section of the observational notes made on the day Marsha 
introduced Activity 6. She changed the story in the launch from the Princess and the Dragon 
(last year) to a game of Dungeons and Dragons. 

9:51 

The students are entering the classroom and are taking their seats. 
Ms. Wilson has the overhead projector on with the transparency of 
the first maze in Activity 6. 

She begins the lesson, "Folks, today we are going to play Dungeons and 
Dragons. We are going to place our dragons in one of these 
areas and we are going to place our gold in another. 

Ms. Wilson has a small coin on the transparence to represent the gold 
and is using another small figure to represent the dragon. 

She continues, Tou are going to play against me. You need to tell me 
whe^'e you are going to put the dragon and where you are 
going to put the gold so I won1 get the gold. You dorft want 
me to get it do you? Where is the room that would give me the 
least chance to get the gold?" 
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(insert Activity 6 - Maze 1 (reduced) here 
do not insert the grid ) 



The students tell Ms. Wilson to put the gold in area A . 
Ms. Wiison, '•How many of you vote for area A?** 
Most of the students' hands are raised. 

Ms. Wilson, "How many of you would vote to put the gold in area B?** 
A few hands are raised. 

Ms. Wilson. "We are going to have to make a d'' Jsion each way - 

how many decisions do I have to make? 
A student, "If you rolled a one or a two that would be the upper path. 

If you rolled a thr^e or a four that would be the middle path. 

If you rolled a five or a six that would be the bottom path." 
The student is telling Ms. Wilson how she could use outcomes on a die to 

determine the path to take. 
Ms. Wilson, "How can I divide this grid to show the choices?"Ms. Wilson has 

the following grid on the overhead: 



(insert the grid on Maze 1 -Materials 6-1-reduced-here) 



A student, "Divide it into three parts." 

Ms. Wilson, "I have 36 pieces and I want to divide it equally so how many will 

I need for each part?" 
The students, "12." 

Ms. Wilson, "So, I have 12, 12, and 12." 
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9:56 

Ms. Wilson, "Let's try this." She rolls a four. "I got zapped right awayl 
Let's play again." She rolls a six. "Now, what do I do?" 

A student, "You have to make another decision." 

Ms. Wilson, "Now, what do I do? How do I divide up my grid? I have 12 
squares in this part. How am I going to divide that up? See, I 
have three choices to make." She continues dividing the grid. 



(insert another Materials 6-1 grid -reduced-here) 



A student, "Divide it up into four squares each." 

Ms. Wilson, "This then would be B, A, and A. There is one group we didn't 
analyze yet and that is the middle one. What would happen in 
the middle one?" 

A student, "You would get zapped because it goes to B." 

Ms. Wilson, "Lefs look ath the yrid and analyze the problem. How could we use 

squares to show the probability of getting into room A? Does someone 
have any clues? (Nobody responds) Think about the grid— 
How many of those are As? What is the probability of getting A? 

A student, "Fourteen-thirty-sixths." 

Ms. Wilson, "What is a lower fractiion?" 

A student, "Seven-eighteenths." 

Ms. Wilson, "What is the probability of getting into room B? Isn't that 

twenty-two-thirty-sixths? What does it go down to? 
A student, "Eleven-eighteenths." 

Ms. Wilson, "You did pretty well, you put the dragon in room B, so that 
was good. You really chose the best place." 

(10/28/86) 

Marsha changed the story line of the activity to one that interested her students and she 
changed the way in which she discussed the analysis of the problem. The students were asked 
questions that made them respond by giving more explanations. Marsha continued in this mode 
of instruction for the second maze. Marsha told the classroom observer she felt more 
comfortable with teaching the probability unit this year than last year. One reason was 
because she was more familiar with the content of the unit the second time around. Another 
reason she gave was she felt she knew more about how the students would react to the unit. 
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She noied that she enjo> J teaching this unit more this year. Her enthusiasm was evidenced 
in the observations of the activities. 

During the explore phases of the activities Marsha let the stu'^ents work 
more on their own and deal with the problems as much as they could. This was in contrast to 
her actions last year when she continuously guided the students through each activity. 
During the explore phases of the activities Marsha walked around the room and monitored 
the students. When students asked her questions she asked them to explain how they were 
thinking about the problem or she would elicit their suggestions for a solution. During the 
observation of Activity 6, Marsha works throuv^h the first problem with the smdents 
then has them work the rest by themselves. 



10:22 

Ms. Wilson, "Let's try putting four marbles in two hats. You and your 

frier are playing a game and you lose if you get a red one. 
Let's go through one together." 

A Judent, "Put one white marble in one hat and two reds and a white 
in the other." 

Ms. Wilson, "All right, how would we divide up the grid?" 

Ms. Wilson has a copy of the worksheet on a transparency on the overhead. 



(insert Worksheet 6-1 - reduced-here) 



A student, "First you would divide it into thirds." 

Ms. Wilson, "Right, cne hat has to go into thirds, but what do 1 

do with the first hat?" 
A student, "You take the first hat and that is just half the grid." 
Ms. Wilson, "Then there is a W in the first hat and the other one is thirds. 

How do I mark it?" 
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A student, ''With a W, R, and R." 

Ms. Wilson, "What is the probability of getting a white marble then? 

That would be twenty-four thirty-sixths. What is the 

probability of getting a red marble?** 
The students tell her, "Twelve thirty-sixths." 
Ms. Wilson, "And that reduces to what?" 
The students, "Two-thirds and one-third." 

10:27 

Ms. Wilson, "You do the others by yourselves. 
The students start working on the rest of the four arangements while 
Ms. Wilson walks around checking their work. 

10:36 

Ms. Wilson looks at the clock and tells the students they will finish these 
tomorrow, then she dismisses them. 

(10/28/86) 



Marsha's discussion with the students of the arrangement of two marbles in two hats 
(the observational segment s not included here) which was followed by an example 
of the arrangement of four marbles in two hats provided sufficient instruction so the 
students could work on their assignment with little difficulty. One change in Marsha's 
teaching of the Probabiity from the first year to the second was in the amount of time she 
gave to each activity. Last year, each activity was given one day to be completed. This 
year. Marsha did not let the length of the period dictate the length of the activity, the 
activity now ended when she feit the students understood the main idea of the lesson. 
Activity 6, above took one ard a half days for Marsha to finish in the second year. 

The summary phases of the activities during the second intervention year 
were longer and more focused on the mathematical ideas in the Activities. The following 
observation of the summary from Activity 6 illustrates how Marsha engaged the students in 
thinking about the probabiity ideas and about fractions as well. 

9:50 

The class is about t begin. The students are n the room and have picked up 
their math folders from the back of the room. Their Activity 
6 worksheets are out on their desks. Marsha walks up and 
down each aisle checking to see that the students have completed 
their assignment. 

Ms. Wilson, "Your sheets look prety good. I am going to go over these on the 

overhead and I v^ant you to make any necessary corrections on yur 
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papers. This isve:y important because I want you to compare 
yours with mine. It is more important for you at this time to 
understand and look at the correct answer than for you to just 
mark off the wrong answers and not correct them." Marsha 
puts the worksheet from yesterday on the overhead (Worksheet 
6-1 ). She continues, "Remember yesterday you had four marbles 
in two hats? What were some of your combinations?" 

The student^ (jH/e he.^ their combinations ar.d Ms. Wilson records them on 
^ insparency. 

9:55 

Ms. Wilson, "Let's go through these and shade them in. What does the grid 

represent?" 
A student, "The marbles." 
Another student, The sections." 
Ms. Wilson, "What is this going to tell us at the end?" 
A student, "The probabilities." 

Ms. Wilson, "So, why do we divide the first into equal parts?" 
A student, "Because you have two hats, two halves." 

Ms. Wilsoti marks each of the five grids in half. 

Ms. Wilson, "Now, let's go back and figure this out for all the choices. 

Remember what we wnat is the highest probability. Do you agree?" 
The students, "Yes." 

Ms. Wilson, "Now, for the first one we have this." 



HAT1 


HAT 2 


W 


W 


R 


R 



Ms. Wilson continues, "So then we hav3 how many whites?" 
A student, "Eighteen." 

Ms. Wilson, "What is the probability of getting a white?" 
A student, "Eighteen thirty-sixths or one-half." 

Ms. Wilson, "What is the probability of getting a red marble?" 
The students, "One-half." 

Ms. Wilson, "What is the next one?" 

She draws the following on ihe transparency. 



HAT1 


HAT 2 


W 


R 


W 


R 



Ms .yilson, "What is the probability of getting a white?" 



199 



ERIC 



The students, "One-half." 

Ms. Wilson, "What is the probability of getting a red?" 

The students, "One-half." 

Ms. Wilson, "Is that a good choice?" 

The students, "No." 

Ms. Wilson, "We have the next one here." 

HAT 1 HAT 2 

—R W- 

R 

Ms. Wilson, "What could we have for the probability of getting a red?" 

A student, "Twenty-four thirty-sixths or two-thirds." 

Ms. Wilson, "What is the probability of getting a white?" 

A student, "Twelve thirty-sixths or one-third." 

Ms. Wilson, Is that a good choice?" 

The students, "No." 

Ms. Wilson, "Let's do the next one." 

HAT 1 HAT 2 



w 



w 



Ms. Wilson, "What is our denominator?" 
The students, "36." 

Ms. Wilso, "How many whites do we have?" 
The students, "24." 
Ms. Wilson, "How many red ones?" 
The students, "12." 

Ms. Wilson, "So, that reduces to what?" 
The students, "Two-thirds and one-third." 
Ms. Wilson, "Is that the best choice?" 
The students, "Yes." 

Ms. Wilson, "I wonder about this one. In hat 1 we are going to have to divide 
it into four parts." 

HAT 1 HAT 2 

R R 
W W 



2C6 



200 

She points to the upper left quadrant of the grid: 



HAT 1 HAT 2 




She continues, "Tell me, could I make the whole thing red?** 
The students tell her, "Yes." 

Ms. Wilson tells the students that although there are two red marbles in 
this quadrant since both of them are red the quadrant would 
be red. 

Ms. Wilson, "Could ! make the bottom section,white? What would I do with 
the nine pieces in that quadrant to cut them in half?" 

A student, "You couL' divide 9 by 2 and get 4 1/2. Shade in four and a half 
squares." 

Another student, "You could just draw a line right down the middle of the 
square." 

A third student, "You could draw a diagonal." 
(0:05 

Ms. Wilson, "Well, then what do we have? We have an empty hat here. Half 

of it is empty. What would be the probability of getting a red marble." 

The students look at the grid. 

A student says, "One-fourth." 

Ms. Wilson, "What is the probability of getting a white?" 

A student, "One-fourth." 

Ms. Wilson, "Can you order these from the best choice to the slimmest?" 
A student, "Yes. The best choice would be two-thirds." 
Ms. Wilson, "So we have from one-fourth which is the worst possible 
choice to two-thirds which is the best." 

Ms. Wilson works through each of the grids and shows the students the 
relationship between 1/4, 1/3, 1/2, ':nd 2/3 by counting the number of 
squares in each section. She asked the students which would be the better 
choice, 1/3 or 1/4, when th^y couldn't answer she used the grid and asked, 
"Which one had the better chance or the greater number of squares." 

(10/29/86) 



The summary of Activity 6 took 16 minutes provided the students with a review of 
the probability concepts and some fraction ideas as well. Marsha reported to the observer 
sfie preferred to launch and explore an activity on one day then summarize it the next. This 
was a change from her thinking about teaching one activity per day last year. 

Marsha's instruction during the Probability Unit this year was different from 
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last year. She was mucn more comfortable with the content and the script than she had 
been. She improvised many of her own stories for the launches and spent more time 
questioning and engaging the students in controlled practice activities. During the explor3 
phases Marsha acted as more of a facilitator, guiding the students as they worked on their 
activities. She did not spend as much time this year in telling the students the correct 
answers or results during the explorations. Finally, she spent more time in summarizing the 
ideas of the activities and was not constrained by the amount of time needed to finish this 
task. Many activities took Marsha 1 1/2 to 2 days to go th/ough this year. Last year 
Marsha saw the linkage between the Probaoility Unit and the Statistics Transfer Task she 
taught - this year she noted the importance of the unit in reviewing other mathematical 
content such as fractions, decimals, and percents. 

Teaching the Transfer Task: 

Marsha taught three Transfer Tasks uring the second year of the MGMP 

intervention. The first Transfer Task she taught in the fall was the unit she planned 

with a group of MGMP teachers during the summer workshop. In an inten/iew she reported 

feeling uncomfortable in teaching that unit. 

"The first Transfer Task on fractions I thought was going pretty well 
when I was working with the students. I gave them a pre-test that we 
had written and when I gave them the post-test I found out they didn't 
do much better. I was real disappointed. That's where I felt they had 
really understood what I was talking about, but I then realized I hadn't 
been able to bridge the gap from what I was doing in front of the class 
with my handi: to down here on the students' papers. I hadn't made that 
linkage. I felt the second fraction Transfer Task on problem solving 
went much better." 

(5/13/87) 

Marsha's believed her second Transfer Task on fractions was more successful than 
her first. She repoiled, "I enjoyed doing that one. In fact, I had taken that idea and I am doing 
story problems with my algebra students, working in this kind of approach seems to be 
helping. All of a sudden algebra word problems weren't so bad for them." (5/13/87) 
Marsha's strategy for planning the second Transfer Task was to select from a set of 
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commercially prepared worksheets on fraction word problems and to use two for the beginning 
of class activity, one for the launch, one for the explore, and one for the summary. 

Marsha's plans for the second day of the fraction word problem Transfer Task are 
included below. She used worksheets on fraction word problems as materials for the 
activities. It is interesting to note the absence of written questions, extra challenges, and 
elaborations of the concepts/ideas. 



DAY 2: TRANSFER TASK #2 

Topic : Word Problems 

Objective : 1) to estimate and use mental arithmetic 

2) to set-up and work math problems from word-problems 

3) to write word problems 

4) to research, examine, and write-up data 



'discuss and do a few problems) 
Transparency 
Transparency 

Write on board 



1. MENTAL MATH 

a. "Where's Your Head At?" 
b. "In Your Head...Again?" 

2. Discuss an approach to problem solving 
a. Understand the problem 

1. What is being asked 

2. What operation is needed 

b. Planning a Solution (drawings) 

c. Finding the Answer 



3. Doing Word Problems 

a. "Picture Problems" pg. 1 

b. "Picture Problems" pg. 2 

c. Go over pg. 2 

4. "Wordless Problems" 

5. HOMEWORK 

(4/28/87) 

The following launch from this lesson plan illustrates Marsha's use of questioning 
and controlled practice activities. 



LAUNCH Transparency 
EXPLORE Transparency 
Dittoes 

SUMMARY 

Do one or two 



9:08 

Ms. Wilson, "We are going to do some problem solving with fractions 
today. What are some things you can do to understand 
the problem? 

A sti'dent. "Look for key words.** 
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Ms. Wilson writes on the chalkboard: 

Look for Key Words 

Ms. Wilson, Tor example, if I wanted to add what would be a key word I 

might look for?** 
A student, "How many altogether." 
Ms. Wilson, "What about if I wanted to subtract?" 
A student, "How many are left." 
Ms. Wilson, "What else could be either add or subtract?" 
A student, "For adding you could have sum." 
A student, "For subtract you could have difference." 
Ms. Wilson, "What are the multiplication key words?" 
A student, "Times." 
A student, "Product." 

Ms. Wilson, "If I say 1/3 of a number you usually multiply it. Let's see 
new. Division - how would we find division?" 

A student, "You might see the word quotient." 

Ms. Wilson, "Right, and sometimes ii just tells you to divide something 
equally among other things." 

9:13 

Ms. Wilson, "Let's take a look at problem #2. After we understand the 

problem what do we have to do?" 
A student, "Plan a solution." 

Ms. Wilson, "What's the key thing about finding the answer? Think about the 
anser and see if it is reasonable. Does that make sense? If you 
had this problem to do." 

Ms. Wilson reads problem #2 to the students, "'A kilometer is about 
what fraction of a mile.'" 

jl kilometer | 



^ mile 



Ms. Wilson, "Look at this. What can I do?" 

A student, "Draw your lines up and you would have the fraction three-fifths." 

(4/28/87) 

Marsha worked through problems 3 through 6 in the same manner she did 
in problem 2. The dtudents looked at the transparency of the page and answered 
Marsha's questions regarding these problems. She did not ask the students to 
reword the problems and she did not ask the students any questions that might have 
extended their thinking about these problems. When the students completed the problen^s 
on the transparency, Marsha had them work together in small groups to solve similar 
problems 7 through 12 on the second page. From 9:21 to 9:32 the students worked on 
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their assignment while Marsha circulateed around the room to answer their questions. 
At 9:32 Marsha began her summary of this activ'ty. 
9:32 

Ms. V^ilson, "Let's take a look at these problems and see what 

we can do with them. How many of you have an answer 
for #7? Liz, what do you have?" 

Liz, "4,000." 

Another student, ••We got four-ninths because that is what they were asking." 

Ms. Wilson, " How many got 4,000?" 

Most of the students raise their hands. 

Ms. Wilson, "How many have four-ninths?" 

The students in one group raise their hands. 

Ms. Wilson, "When I read that there were some key things I saw that 

9,000 was visible and that 4/9 was seen from one spot on the 
earth. So, I have 4/9 times 9,000 and if I cancel I get 
4 times 1 ,000 and that's 4,000. There was another key word 
there-OF. Here is another one that was hard. It is about a 
human hair. What did you get?" 

A student, "1/60." 

Another student, "1 /OOO." 

Ms. Wilson, "Do you want to see this one worked out? (The students nod their 
heads) It tells us that the human hair is 1/250 of an inch and the 
wool from a sheep is only 1/4 of a human hair. Let's start by drawing 
a human hair." 

Ms. Wilson draws a long cylinder on the chalkboard to represent a human hair and 
then quarters it. 



She continues, "How many parts do ! divide it into to get 1/4? How much do I 

have to color it in to get 1/4?" 
A student, "One slice." 

Ms. Wilson, "So, that tells me that my bottom number has to be larger than 

250. It says '1/4 of, so that tells me what to do. What would I do?" 
A student, "Times." 

Ms. Wilson, "So if you multiply it you would get the following." 
She writes the problem on the chalkboard. 

4 X 250 = 25P = 621/2 



Ms. Wi.son continues, "What did you get for #9?" 

(4/28/87) 

The summary of the activity continued in this same manner. Marsha asked the 
students to tell her their ansv/ers for the problems and if there were disagreements 
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concerning an answer she worked the problem for the students by drawing a picture 
followed by the calculation of the answer. My observational comments at th e end of 
this activity summarized my thoughts about Marsha's Transfer Tasks at the end of the 
Second Inten/ention year. 



Observers Comments M/28/fi7)! 

In this activity it seems as though the teacher has some notion of 
the LES model, but it's not much different from her regular mode 
of instruction. Her launches are demonstrations of sample problems 
similar to those the students would receive for their assignment. 
Her explores are times when students work together on an assignment. 
Her summaries are used for checking assignments. Although Marsha 
has improved in the questions she asks students and in the ways she 
shows students how to solve problems, I believe her Transfer Tasks 
are more ^ypical of her instructional pattern 2 years ago at the 
beginning of the project. 



During an interview at the end of the project ..larsha was asked to respond 
to some questions relating to her planning for and teaching the Transfer Tasks. Her 
respmse to the following question captures her thoughts about designing a Transfer 
Task. 

Anne: 

"If you were to do a Transfer Task on decimals next year, what would 
be the first thing that would come to mind?** 

Marsha: 

'The first thing I would think about is what do I feel is important that 
I want the students to understand when I am all through teaching it. 
Then I would look through the materials and see what I had that not 
only had practice problems on it but also showed the ideas. I would look 
into the textbook to see what they presented only as a last resort. 

Sometimes after I do everything else I go back into the textbook and see 
if I can apply what we've done. After I have found the material I 
would look for some ideas and manipulatives that I could use that would 
show that. Then I would find some things they could touch because they'd 
have to touch and feel it in order to put things together to show the ideas 
or concepts." 

(5/13/87) 

Marsha's thoughts about planning for and teaching a transfer task began 
with the mathematical ideas/concepts she wanted the students to learn. From there 
she searched for appropriate materials to organize in such a way as to provide 
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the students with a launch and explore experience. Absent from Marsha's response 
were comments about how she would teach the new unit and how she would link this 
to bigger mathematical ideas. 

Summary of the Second Intfirvention Year: 

Analyses of the observational and interview data collected during the Second 
Intervention Year indicated that although Marsha had changed in some ways, her instructional 
mode remained very similar to that observed during the Pre-Project and First Intervention 
Year periods. Prior to the start of this year there were two project-related activities in 
which Marsha participated that had a significant impact on the changes she made during 
the second year. The Spring Workshop was the firot opportunity Marsha had to interact with 
the rest of the project teachers since the previous summer. During an interview Marsha 
commented on the value of this experience to her. 

Anne: 

"With respect to the Spring Workshop, what was it's value to you 
in your thinking about your curriculum and your teaching for next 
year?" 

Marsha: 

"I thought it was great. Tremendous. In fact, the materials we got out 
of this meeting were realiy great. Probably the most valuable thing was 
the discussion we had about the topics we taught in our classrooms. 
It is one thing to looK at a course outline in a textbook that some author has 
made up and it is another to really deal with it in your classroom. It was 
helpful to hear how other teachers deal with the same topics. 

(5/21/86) 

The Summer Workshop also provided Marsha with her second chanc- to interact with 
the project teachers prior to the start of the school year. It also allowed her to work 
with a group of project teachers to design a Transfer Task. This was something Marsha 
had to do on her own during the First Intervention Year because she did not participate in the 
Transfer Task activity in the first Summer Workshop. Both the Spring and Summer 
Workshops gave Marsha the opportunity to interact with other teachers which she thought 
helped her think differently about her instruction. The differences in her thinking were in the 
nature of the mathematical content of her classes, interactions with the students, and 
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managing/organizing the classroom for better instruction. 

Marsha thought differently about the mathematical content she taught. Although she 

reported she spent half the time teachir.g mathematical concepts at the start of the project, 

she now thought she taught more mathematical Ideas than before. She said, 

"I stress concepts more now than I did. Especially teaching fractions, 
because i thought, 'Boy, if we could just memorize two things we would 
have fractions whipped!* But, the fractions ended up whipping us. Now 
we are doing much more of the pictorial.** 

(5/13/87) 

Marsha realized her students needed to draw representations of the mathematical ideas they 
were learning if they were going to understand them. She noted, **l had trouble bridging from 
the concepts when I did the fraction strips to actually applying it to problems, so what I am 
trying to do now is to have them (the students) draw the pictures first and see what 
happens.(5/13/87)** 

Marsha becanr e more aware of the kinds of interactions or communication that 

took place in the classroom. She studied how the Summer Workshop teachers asked 

questions of the students when they taught the MGMP Units and she used some of 

these technique? with her own students. Marsha talked of changing her patterns of 

communication during the year. She said, **l spend a lot more time with the concepts and 

talking to the students. I don't just go to the chalkboard and show them how to do a problem. 

(5/13/87)** !n an interview at the end of the First Intervention Year Marsha talked 

about one questioning strategy she started to use. 

"Lots of times in the past when students would ask me questions 
I would say such and such was the answer, or have them do the 
problem again-the same thing I had already done. They still didn't 
understand. Now, when they ask me a question I ask them to show 
me what they have done. We'll talk about some of the things they 
may have tried that didn't work, or we might look for som.ething 
in what they have done.." 

(5/21/86) 

Marsha also realized the value of managing or organizing the classroom in order to 
promote the learning of mathematics. In addition, she began to recognize that good materials 
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without good instruction would not improve students' mathematics learning. In an interview 

Marsha was asked how she would work with oiher math teachers to help them improve their 

teaching of mathematics. Her reply was, 

"Well, I think teachers need to know how to fit things into their 

cumculum. Giving them a package of materials and say to 

them, 'Let's do this', I don't think will work. We need to show 

them how to break their math period in»o smaller bits and teach them 

how to do a little bit of this and a little bit of that each day. 

For example, for the first few minutes of the day they can review 

a concept while taking attendance by putting something on the board 

for the students to do. The last five minutes a day the teachers can give 

students a one problem quiz to see what thoy understand. 

Teachers also need some long term goals. Some management and 

pacing needs to be worked into a program. (5/13/07)" 

Marsha spent more time during the class period in mathematical activities this year than she 

had in the past. Part of the reason was the use of instructional strategies that helped her 

become a better prepared and more organized teacher (e.g. the use of notebooks and a starting 

of class activity). Another reason was her selection of mathematical tasks that required 

more active student involvement and participation throughout the math period. 



42 



X 

209 

IV. Marsha Wilso n's Instructionai Change 
This case study presented a portrait of Marsha Wilson's mathematics instruction 
during her two year participation in the activities of the Middle Grades Mathematics Project. 
This final section of the case study summarizes these instructional changes and discusses 
the limitations change as a result of her role as one of the Project's uncoached teachers. 

What Instructional Chang e Occurred in Marsha Wilson's Practice? 

Marsha's instructional mode was only slightly different from that which was first 
observed during the baseline observations. By the end of the Project she was spending 
more time with her students in direct instruction than she had in the past. She incorporated 
more questioning and controlled practice into this lime. Although much direct-instruction 
remained teacher-directed, Marsha allowed and even encouraged more student participation. 
She asked students to describe their thinking and to give more detailed answers to her 
questions.The students still copied notes from the chalkboard or overhead projector to keep in 
their math folderi> for future reference. During the lesson assignment periods Marsha's 
instructional activities included checking on the students' progress, answering "procedural" or 
"how-to-do-ir questions from students, and keeping students on task. These teacher 
activities were unchanged from the baseline observations. While Marsha included more 
student groupwork than she had in the past, this seemed to be directly related to the MGMP 
units and did not become a part of her thinking about planning for other instructional units. 
There was no evidence from either the clasroom observations or interviews that Marsha 
consistently and habitually included structured groupwork activities in such a way that would 
promote the students' understanding of the mathematical concepts in the lesson. In addition, 
there was no evidence Marsha used the lesson assignment time to check for students' 
understandng of the mathematical concepts they were studying. A: the conclusion of the 
Project Marsha was observed spending more time with the students in discussing the answers 
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to the daily assignment. She included more pictorial representations in her explanations of 
the answers than she had done in the past. !n general, more class time was now being used in 
mathematical activities than had been done in the past. Although there were changes in 
Marsha's mathematics instruction and her thinking about teaching mathematics, in general 
these seemed to be mer e modifications of an already established pattern of instruction. 

In the first section of this case study three instructional areas were considered 
in the discussion of Marsha's classroom practices and her thoughts about teaching 
mathematics; these included communication patterns, organizational strtegies, and the 
mathematical task and content selection. These three areas will be revisited in this summary 
section in order to ascertain more clearly the places where instructional changes occurred or 
did not occur. The Teaching Style Inventory included two items that related to Marsha's 
thoughts about communication patterns in the math class. Her responses to these questions 
prior to her work in MGMP, after her first year, and at the end of the project (the second 
year) are included below: 

Pre- End of End of 

TEACHING STYLE INVENTORY MGMP Year 1 Year 2 



2. When students have trouble, I ask them leading questions. 1 

_X_2 

_X_ _X__ 3 

4 

When students have trouble, I explain how to do it. 5 



and, 

1 4. Almost all my questions in math class can be answered 1 

with a yes, no, or a number. X 2 

_X_ _X_3 

Almost all my questions in math class require the students 4 

to give explanations. 5 
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Marsha's responses on these two items which considered the quality of mathematical 
communication did not change significantly across the two years she was involved in Project 
activities. 

The students in Marsha's classes compacted a Student Survey of ihe Classroom at 
the beginning and end of each school year. A comparison of their responst;S on the items that 
considered communication patterns in the classroom (Spring 1985, Spring 1986, Spring 
10S7) indicated no significant change across the two years. The survey scores reported 
below are classroom averages of the student responses. The students chose one of the 
following responses for each item: Never, Seldom, Half the Time, Usually, Always. For 
the purposes of calculating a class average for each item, the responses were assigned a 
number from 1 (Never) to 5 (Always). The following are the items and class averages 
for the Spring sun/eys. 

Sp.'85 Sp.'86 Sp.'B? 
Pre- End of End of 

STUDENT SURVEY OF THE CLASSROOM MGMP Year 1 Year 2 

2. Does your math teacher ask you questions that make 

you curious? 3.19 3.00 2.85 

4. When your math teacher asks a question, do you have 

time to think about the answer before you must reply? 4.18 4.23 3.88 

1 6. When you have trouble with a problem does your teacher 

tell you the answer ? 2.32 2.13 1.93 

1 7. When you have trouble with a problem does your teacher 

give you hints so you can figure it out? 3.09 3.1 6 3.37 

The classroom averages on the items related to communication patterns across the 
three Spring surveys indicated little cY ange in the students perceptions of Marshals 
questioning and explaining strategies. There was more change in the students* responses in 
the classrooms where MGMP teachers received coaching by a staff member. 

Marsha implemented several organizational strategies from the MGMP activities in 
her classroom. For example, the use of math folders to keep assignments and worksheets 
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was one idea she used from the MGMP Summer Workshop. A second organizational idea she 
used in her classroom which was the result of project-related work was to get the students 
started of a mathematical activity at the beginning of the class period. The different 
organizational strategies Marsha implemented as a result of her project work were not 
very different from her usual instructional practices. At the start of the project the baseline 
observations indicated she had many effective organizational strategies in place already. 
She used the students to help her hand out and collect materials and papers and grouped 
stud nts on occasions for math activities. The new stratgies she now used were variations 
or refinements of those which she already h^xi in place. Three items on the Teaching Style 
Inventory related to Marsha's perceptions of how she organized her students and her 
classroom for the learning of mathematics. Her responses from the pre-project survey to 
the second year survey indicated little change had occurred. 



Pre- End of End of 

TEACHING STYLE INVENTORY MGMP Year 1 Year 2 

4. In class, students frequently work together on 1 

assignments. X X 2 

_X_ 3 

Students seldom work together on assignments 4 

in class. 5 



5. When studying a math unit, students spend some time 1 

working in small groups to solve a big problem. X 2 

_X_ _X_3 

When studying a math unit, students will not be working 4 

in small groups to solve a big problem. 5 



10. The furniture arrangement is the same for every math 1 

lesson. 2 

3 

The furniture arrangement varies according to the X 4 

lesson. X X 5 



In two of the three respnses (4 and 10) Marsha changed her thinking during the 
first year of the project and this change remained throughout the second year. It should be 



ERIC 



V 



213 

noted that her responses on these two items moved in the desired direction as determined by 
the project staff. Important to note is that although there was some change it was not as 
great as the changes made by some of the other coached teachers in the project. 
Three items on the Student Sur/ey of the Classroom related to the organization of the 
students and the instruction. The responses of the students in Marsha's classes across the 
project years indicated a slight contradiction between Marsha's responses and their 
perceptions. As before, the responses are class averages using a Likert-type scale from 
Never (1) to Always (5). 

Sp.'85 Sp.'86 Sp.'87 
Pre- End of End of 

STUDENT SUR VEY OF THE CLASSROOM MGMP Yf.^ Year 2 

18. When you have trouble are you allowed to ask 

other students for help? 3.05 3.03 2.20 

1 9. Do you work in groups of 2 or more students 

during your math class? 2.68 3.13 2.56 

20. In your math class are you supposed to work by 

yourself? 3.36 2.90 3.59 

Interestingly, at the end of the first year of the project Marsha's students indicated more 
of a change on items 19 and 20 than the students in her pre-project and year 2 classes. 
They indicated that more than half the time they were allowed to work in groups and less than 
half the time they were supposed to wck by themselves. These two "esponses supported 
Marsha's responses for the same time period (Year 1) for items 4 and 5 on the Teaching 
Style Inventory. However, by the end of the second year Marshha's students reported they 
were seldom allowed to ask other students for help, were supposed to work by themselves, 
and spent less than half ihe time working in groups. Their responses slightly contradicted 
Marsha's during this same time period. A comparison of the results of the Student Survey's 
of the coached teachers during this same time period, Marsha's students showed less change. 

The pre-project observation, survey, and interview data indicated Marsha's 
thoughts about and practices in teaching mathematics were both conceptually and 
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algorithmically oriented. Marsha's responses to eight items on the Teaching Style Inventory 
related the mathematical content and tasks across the project's two years indicated that in 
some areas Marsha's thoughts had changed significantly. The items and her responses are 



included below: 

Pre- End of End of 

TEACHING STYLE INVENTORY MGMP Year 1 Year 2 

6. I encourage students to solve a given math problem X 1 

the way I have demonstrated. 2 

3 

I encourage students to solve math problems in a 4 

vanety of ways. X X 5 



I present a math concept first then illustrate that 1 

concept by working several problems (deductive). X X 2 

_X_ 3 

I present the class with a series of similar problems, - 4 

then together we develop concepts and methods 5 

of solving the problems (inductive). 

9. When I teach a new topic, I spend a good deal of the time 1 

(1/3) trying to teach students to use similarities and X X X 2 

differences between new and previously learned math 3 

ideas. 4 

New topics are generally taught with limited reference to 5 

previously learned math ideas. 

11. In my math class I emphasize the basic computational 1 

skills three-fourths of the time or more. 2 

_X_ _X_ _X_3 

In my math class I emphasize concept development 4 

three-fourths of the time or more. 5 



12. I seWom change my approach throughout the semester 1 

(such as lecture-discussion, discovery, etc.) 2 

3 

I change my approach frequently (from discovery to X 4 

direct telling or from another method to something ^X X 5 

different) throughout the semester. 

13. Understanding why a given rule or procedure gives the X X 1 

correct answer is important. 2 

_X_ 3 

4 

Understanding the rule or procedure is not cnticaL 5 
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TEACHING STYLE 1 NVErfTORY (contlnv^) MQMP Yean Year 2 



1 6. I usually use a game, story, or challenging problem 1 

to provide a context for a new math unit. _X_ _X_ 2 

3 

I usually do not use use a game, ctory, or challenging _X_ 4 

problem to provide a context for a new math unit. 5 



17. I usually start a new math unit by giving examples and 1 

showing students how to work them. _X_ X 2 

3 

I usually do not start a new math unit by giving examples _X_ 4 

and showing students how to work them. 5 



Four of the eight items on the survey (7, 9, 1 1 , 1 2) showed little or no change in 
Marsha's thinking about the teaching the mathematical content or selecting the tasks. She 
continued to a) prefer a deductive approach in her teaching mathematics and b) Kelp her 
students find connections between mathematical ideas; c) emphasize concept development 
about half the time; and d) change her instructional approach throughout the year. The 
remaining four items indicated she had changed her thinking during the first year of the 
project and sustained that change throughout the second year. 

Two changes Marsha made in her thinking were in her encouragement of students to 
solve problems in a variety of v/ays and helping students understand why rules or procedures 
gave correct answers. The two remaining changes could to be attributed to her use of the 
MGMP Units since they related to the LES Instructional Model, that is: 1) the use of a game, 
story or challenging problem to set the context for a new math unit; and 2) not starting a 
new math unit by giving students examples of problems and demonstrating their solutions. 
Of the total number of items on the Teaching Style Inventory Marsha's responses on only these 
four items (6. 13. 16. 17) indicated a significant change (a change of 2 or more levels) in her 
thinking alx)ut teaching. The results of the Teaching Style Inventory substantiates both 
the interview and observational data in showing the lack of any great change in her 
instructional practice. 



ERIC 



2Z2 



216 

There were five items on the Student Survey of the Classroom that related 
to the nather atics content and tasks. The classroom averages for the responses {Never=1 
to Always-5) across the project are included below: 

Sp;85 Sp.'86 Sp.'87 
Pre- End of End of 

gTUPENT $VRVEY QFTHS CLAg?ROQM MGMP Yean Year 2 

3. Does your math teacher encourage the class to find 

different ways to solve the same problem? 3.91 3.74 3.83 

5. Does your math class spend the whole period 

practicing computation? 2.32 1.81 2.29 

7. Does your math class ever work or a problem for 

an entire period? 1 .55 1 .52 1 .41 

8. Does your math class ever work more than one 

class period on a problem? 1 .23 1 .23 1.17 

21. Do you use things like blocks, spinners, or 

rulers in your math class? 3.05 3.32 2.61 

In general, the results from the student surveys shov/ed little chang e in the 
classroom from the students perspective across the three years. It was interesting to note 
the students responses on items 7 and 8 for the end of the first and second years of the 
project because they had, in fact, spent several days working on single problems from the 
MGMP Units and had taken more than one day to work on a single problems. Perhaps Marsha 
did not help the students realize that they were working to solve one big problem over 
this time. 

In summary, analysis of the data collected in Marsha's classroom at the start of the 
project indicated that she was an exemplary teacher who was already teaching mathematics 
in a fairly effective manner. The project staff questioned at that timG whether she could 
make any significant changes in her teaching practice. Of all the teachers who paticipated in 
MGMP, Marsha seemed to be one of the best. The analysis of the observations, interviews, 
and surveys at the end of the pr *ect showed tnat she did make some slight changes in her 
practice, but that overall no significant change occurred. She just got better at what she 
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was already doing well. 

The Limitations of Marsha Wiison*s Instructional Change 

As an uncoached teacher, Marsha's opportunity for instructional change was 
limited to the information she received during the Spring and Summer Workshops and 
what she learned on her own from teaching the MGMP units. These activities caused her 
to think about har instruction and did have a limited effect on changing her teaching practice. 
However, the changes that occurred were far from the dramatic ones seen with the coached 
teachers. The following instructional changes were observed in the practices of the coached 
teachers but were not seen in as changes in Marsha's instruction. First, she did not apply the 
LES Instructional Model to her planning and teaching of regular mathematical units. Second, 
she did not consistently strive to make conceptual linkages between several units of 
mathematical content. Third, Marsha did not come to have a different (more holistic view) of 
the math curriculum. Fourth, her planning for new units of content did not begin with a clear 
understanding of the mathematical ideas and goals she wanted to the students to obtain. 
Finally, she did not become more reflective of her own instruction as a result of her 
participation in the the project. It is likely these kinds of changes could have occurred had 
Marsha had the opportunity of being coached in her classroom. 



